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ABSTRACT 
 
Sindhu Zagoren: Media Infrastructure: Access, Mobility, and Social Formations 
(Under the direction of Lawrence Grossberg) 
 
Through an analysis of communication infrastructure, this dissertation offers a study 
of the overarching systems that shape our communicative processes, and the ways these 
processes are commodified.  Infrastructural systems always combine both “hard” material 
apparatuses and “soft” forms and uses, and as such they can offer a way to examine the 
interrelation of content and conduits.  Innovations in communication infrastructure, both hard 
and soft, mobilize communication in new ways.  The forms of communication mobility are 
material practices that create and shape space by adding meanings and values to it.   Access 
to these communicative spaces is structured through technological and social systems, which 
position communicative space as a natural resource.  This resource is then struggled over, 
and most often privatized, through the institution of cultural forms.  These forms define 
access to communicative resources through a process of commodification, which generates 
value from these resources by retroactively structuring them as limited.  The result of the 
commodification of communicative resources generated by infrastructural innovations is 
particular media formations, wherein infrastructures are assumed to generate discrete 
communication forms that are intrinsically related to their material apparatuses. 
The case studies in this dissertation analyze the innovations and struggles that create 
infrastructural systems as media formations.  The first case study explores the ways in which 
iv 
early uses of radio technologies shaped access to the electromagnetic spectrum, and how the 
spectrum itself came to be understood as a resource.  The second case study examines the 
implementation of coaxial cable for television distribution, and the effects this innovation 
had on the forms and uses of televisual communication.  The final case study investigates 
changes in Internet infrastructure, and forms of commodification, especially as they pertain 
to current debates over net neutrality.  Each study examines how innovations restructure 
access to particular communicative resources, as well as generate new ones, and then how 
these communicative resources are struggled over.   
  
v 
 
 
 
 
ACKNOWLEDGEMENTS 
 
 Many people have been instrumental in making this project possible.  I would like to 
thank David Raskin for his years of support and encouragement, as well as many many hours 
of copyediting.  Mark Hayward, Lisa Calvente, and Guadalupe García have all read chapters 
and given me helpful feedback.  Chad Johnston, and the People’s Chanel have both been 
instrumental in helping to formulate how ties between community, media, and policy can be 
forged.  Rich Cante has provided advice and support throughout the years, and has always 
offered to be a sounding board no matter what stage my writing and thoughts have been in.  
The members of my committee, Ken Hillis, Jeremy Packer, John Pickles, and Sarah Sharma 
have all helped me in ways too numerous to count during this process.  John’s questions have 
helped to push my work in new directions.  Jeremy’s enthusiasm and willingness to help out 
when needed have been deeply appreciated.  Sarah’s optimism and dedicated engagement 
with the field has spurred me on and taken this project to greater level of critical depth.  
Ken’s graduate seminar on technology introduced me to an entirely new way of thinking 
about what media and infrastructure do, and he has always made time to speak with me about 
my project, and my work more broadly.  Lastly, I could not have done this without the help 
and mentorship of Larry Grossberg, whose mixture of no nonsense criticism with extremely 
generous and caring attention to my project have made this entire process possible.  You 
vi 
brought my writing and thinking to a level I would not have thought possible when I started – 
thank you.  
vii 
 
 
 
 
TABLE OF CONTENTS 
 
LIST OF FIGURES…………………………………………………………………………...x 
CHAPTER 1: THE RELATIONSHIP BETWEEN ACCESS AND 
INFRASTRUCTURE…………………………………………………………………………1 
 
Creating Access……………………………………………………………………….1 
Mobility……………………………………………………………………….2 
Space…………………………………………………………………………..9 
Resource and Property……………………………………………………….16 
Situating the project………………………………………………………………….20 
Outline of the Dissertation…………………………………………………………...27 
CHAPTER 2: THEORIZING THE MATERIALITY OF MEDIA: INFRASTRUCTURE 
AND SOCIAL FORMATIONS……………………………………………………………..36 
 
Introduction…………………………………………………………………………..36 
Property………………………………………………………………………………40 
Legitimating Private Property: Property as Text…………………………….43 
Paradoxes of Private Property: The Self-Interested Subject,  
the Prisoners Dilemma, and the Tragedy of the Commons………………….45 
 
The Communicative Commons……………………………………………………...53 
Infrastructure as Social Formation…………………………………………………...62 
 
 
 
 
viii 
CHAPTER 3: WE WANT THE AIRWAVES: TERRITORIALIZING  
THE ELECTROMAGNETIC SPECTRUM…………………………………………………69 
Introduction…………………………………………………………………………..69 
A Note on the Electromagnetic Spectrum…………………………………………...73 
New Forms of Mobility: Wireless Telegraphy and Non-Commercial  
Broadcasting…………………………………………………………………………79 
 
Radio as Point-to-Point Communication…………………………………….80 
Radio as Non-Commercial Broadcasting……………………………………86 
Formations of Space: Early Regulations and the First World War………………….91 
Military Control During World War I……………………………………….95 
Legitimating Corporate Control of the Spectrum……………………………………99 
The Creation of RCA……………………………………………………….101 
Cross-Licensing Agreements……………………………………………….106 
The Hoover Radio Conferences…………………………………………….109 
CHAPTER 4: THERE’S A WORLD GOING ON UNDERGROUND: CABLE 
INFRASTRUCTURE AND THE CULTURAL FORMS OF TELEVISION……………..116 
 
Introduction…………………………………………………………………………116 
The Networks: From Radio to Television………………………………………….119 
The Formation of the National Broadcasting Corporation…………………120 
Broadcasters and Telecommunication Carriers…………………………….125 
The “Mom and Pops” and the Emergence of CATV……………………………….129 
Access Television: Reclaiming the Streets…………………………………………136 
Challenge for Change………………………………………………………138 
The Portapak………………………………………………………………..140 
The Alternate Media Center………………………………………………...143 
ix 
Public Access Today………………………………………………………………..148 
  Public Access in the Internet Age…………………………………………..151 
 
CHAPTER 5: HYBRID INFRASTRUCTURES: DATA CONSUMPTION  
MOBILE DEVICES IN THE CLOUD……………………………………………………..154 
 
Introduction…………………………………………………………………………154 
The Cowboy Years (~1996-1991)………………………………………………….159 
The World Wide Web (1991-2004)………………………………………………...165 
Web Infrastructure, Open Access, and the Beginnings  
of Net Neutrality……………………………………………………………168 
 
From the Web to the Cloud: Social Networks, Data Centers and  
Mobile Devices (2004-2014)……………………………………………………….178 
 
Web 2.0……………………………………………………………………..178 
Cloud Infrastructure………………………………………………………...180 
We have Never Been Neutral: Contemporary Struggles  
over Internet Resources……...……………………………………………………...184 
 
Scarcity……………………………………………………………………..191 
CHAPTER 6: CONCLUSION……………………………………………………………..196 
WORKS CITED……………………………………………………………………………201 
  
x 
LIST OF FIGURES 
 
Figure 2.1: The Prisoners’ Dilemma…………………………………………………………48 
Figure 3.1: Frequencies and Wavelength in the Electromagnetic spectrum…………………74 
Figure 3.2: Radio Waves……………………………………………………………………..74 
Figure 4.1: The Sony Portapak…………………………………………………………..…141 
 
 
 
1 
 
 
 
CHAPTER 1: THE RELATIONSHIP BETWEEN ACCESS AND 
INFRASTRUCTURE        
 
Creating Access 
The way that we have access to media  how we watch television, listen to the radio, 
go online  is the end result of a long series of negotiations and conflicts.  However, these 
processes are all too often forgotten by the time that policy controlling access to mediation is 
enacted, and the way that a given medium is used is usually considered inherent in its nature. 
This is part of a larger problem facing media studies: often the definitions of media we use 
are too simple and tend to fetishize the end result of mediation as defining a medium.  The 
changing nature of media seems to be moving at a faster pace than the theoretical 
frameworks we have at our disposal to study them.  This is in part because so much 
contemporary work within media studies tends to ignore the material aspects of mediation 
itself and instead focuses on the end results of a series of processes, which are then dubbed 
discrete media.  Debates over access that only look at these end results, such as current 
debates over net neutrality for the Internet, cannot sufficiently address the power struggles 
that went into the making of a particular medium in its current formation.  Arguing for 
increased access to a medium without examining how those points of entry have been 
produced in the first place remains inadequate to the specificities of the relevant medium.  
Through an empirical study of infrastructure, this work examines how access to 
media is constructed.  It explores how media resources are produced by communication 
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infrastructure, and how these resources get brought back into hegemonic understandings of 
property.  I argue that large-scale systems of media infrastructure reframe space and time in 
order to produce a resource, which exists as a form of commons, but then gets 
reterritorialized by various institutions.  This occurs in a four-part process:  First, 
technological objects and processes are mobilized; second, this mobilization produces new 
articulations of space; third, these articulations of space become understood as a resource; 
and fourth, this resource is struggled over and controlled by re-constructing it within a 
property regime that effectively restricts access.  This is a materialist understanding of the 
way that mediation works, and it offers ways of looking at practices of mediation and 
communication that have not often been taken up within media studies.   
Mobility 
Communication is about extension.  It is about how we live beyond ourselves in 
relation to our collective environment.  Communication moves something of ourselves 
beyond ourselves, which is both material and immaterial. We move meaning beyond 
ourselves, and what enables the movement of meanings are material practices that move 
material things.  For example, when we speak we move air; when we write we move pen and 
paper; when we use radio we move electromagnetic frequencies.   But communication is also 
immaterial.  It involves both the transmission of meanings and the connection between 
people (Carey, 1989); it is fundamentally about moving meanings beyond ourselves, and in 
so doing creating a space in which shared meanings can circulate.  !
Communication is collective, and it is reflexive.  For Carey (1989), a ritual approach 
to communication takes as its model sacred rites that bring people together in communion.  It 
is through communication as ritual that meaning is produced and order is maintained.  This is 
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culture !not communication as information (a transmission approach), but as confirmation of 
the order of things (Carey, 1989: 19).  The shared root of communication with common!and 
community!is emphasized here.  One of the few assertions of Marshall McLuhan endorsed 
by Carey is that the one thing of which the fish is unaware is water, the very medium that 
forms its ambience and supports its existence!(Carey, 1989: 24).  For Carey, the medium in 
which humans exist is communication, and this is why, in his estimation, Dewey says, Of all 
things communication is the most wonderful!(cited in Carey, 1999: 19).  Dewey tries to take 
that which has become so common it has been forgotten and draw attention to it !make it 
wondrous.  There is something in the meaning making of communication that renders the 
wondrousness of its functioning unnoticed.  Just as the fish cannot be aware of the water, 
communication is so much a part of human existence that it is impossible to imagine 
existence without it.  In fact, communication is the very terrain on which that existence is 
imagined.  Communication involves sending out and receiving (transmission), but it is also 
reinforces and confirms (ritual).  Within a ritual approach, communication is culture in both 
the general sense and in the biological sense: communication is the environment in which we 
live.!
The way communication becomes our environment is through the construction of a 
shared map of meaning (Hall, 1997; Grossberg et al., 2006) within which people coexist.  
People already exist within a world of shared meaning that they take for granted, and without 
this common reality, communication would be impossible.  This system of shared meaning 
represents the world for us !it gives us a common picture of reality.  According to Stuart 
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Hall, this common picture of reality is a “shared conceptual map” which allows human to 
make sense of the world in meaningful ways (Hall, 1997: 18).  Communication is both the 
basis of this map of meaning as well as the means of reaffirming and reproducing these ways 
of seeing the world.  Communication in this sense is the basis of culture, where culture is the 
medium that allows us to make sense of the world we live in. 
All communication is mediated  there is no pure communication that can function 
without passing through a conduit (even if that conduit is a vacuum), and without being 
structured into systematic codes of understanding.  Infrastructures are the technological 
systems that allow for this mediation. They include hard infrastructures such as bridges, 
roads, electric grids, wires, satellites, and cellular towers, as well as soft infrastructure such 
as languages, cultural forms, and algorithmic organization of information (Larkin, 2008: 5-
6).  However, such distinctions tend to obscure the way that infrastructures are more than the 
hardware, or even the software, of meaning making.  Infrastructures always include some 
elements of both hard matter and soft meaning.  Even language itself is a form of 
infrastructure, which allows our thoughts to be shaped and moved.1  Infrastructures are the 
systems and networks that enable a society to function. They are always social and shared, 
and they are always infused with structures of power. Both hard and soft infrastructures 
reflect existing social systems and have the potential to create new ones.  These 
                                                
1 Infrastructures are the overarching architectural formations including that through which 
meaning passes, and the socially shared forms the meanings are structured into that make 
them accessible and understandable.  In Saussurian terms, parole, or the individual speech 
act, is possible because of larynxes and ears that constitute the hardmaterial elements, and 
Langue, the overarching system of the language, would be the softimmaterial cultural side 
of this infrastructure.  The infrastructure of a linguistic system always includes both of these 
elements. 
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infrastructural systems constitute the possibility of new forms and materialities of 
communication. 
Innovations in communication infrastructures, whether hard or soft, are about 
innovation in mobility: The ability to move both meanings and practices.  Communication is 
both material and immaterial, so innovations in communication infrastructure also move 
things that are both material and immaterial.  Infrastructure allows for more than simply 
moving a message from point A to point B.  Such an understanding of infrastructure assumes 
a transmission view of communication, in which communication is understood as the 
transmission of signals or messages over distance for the purpose of control!(Carey, 1989: 
15).  A transmission approach to communication would say that infrastructure moves 
encoded messages (a sender transmits something to a receiver, and the stuff!through which 
the message passes is the infrastructure).  A ritual view of communication can offer a quite 
different view, however; here communication is not the act of imparting information but the 
representation of shared beliefs!(Carey, 1989: 18).  Drawing on a ritual view of 
communication allows us to see infrastructures as more than transmitters of messages; 
infrastructures enable cultural communicative practices, and are also produced by these 
practices.  Infrastructures are material and cultural representations of already existing forms 
of expression, which in turn enable the conditions of possibility for new forms of expression.!
Meanings and practices are moved through infrastructure, yet how these meanings 
and practices function culturally is linked to the infrastructure that allows for their 
movement.  A communication infrastructure does not simply transmit preconstituted 
messages, it actively shapes both the messages, and the cultural contexts in which those 
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messages can be received; i.e. innovations in infrastructure produce the contexts that allow 
for innovations in cultural forms.  Cultural forms are how the products of media 
technologies and organizations are structured; how their languages and meanings are 
structured into codes (Grossberg et al., 2006: 15, italics in original). They are the ways that 
we are able to understand the information being moved by our technologies.  In this way a 
cultural form combines both a transmission and a ritual approach to communication, since it 
is about how meaning is transmitted, but it is also about how those meanings are understood 
as part of a cultural context that they reinforce.  Cultural forms are the products that media 
organizations make, understood as forms rather than objects, i.e. they are formats, structures, 
ways of telling stories (Grossberg et al., 2006).   
Innovations in communication infrastructure are most often based on expanding 
existing cultural forms.  However, this is a reciprocal process insofar as these innovations 
allow for the reimagining of technological potential and the evolution of new cultural forms, 
which can then provide the impetus for further infrastructural innovation.  Innovations in 
infrastructure always allow for more than the previous forms and provide the contexts in 
which new forms can be imagined.  For example, radio was initially conceived as an 
extension of telegraphy. The development of wired telegraphy made it possible to imagine a 
system wherein the same forms of communication would be available wirelessly.  There 
were also limits to the wired communication that the telegraph allowed for, especially with 
regard to communication at sea. So there was both an idea of, and need for, generating the 
new technological systems of wireless telegraphy  radio communication.  However, this 
new system of communication  this new infrastructure  allowed for previously unimagined 
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cultural forms, most notably broadcasting, which was seen by many early developers of radio 
technologies as a technological hindrance to their desired objective of creating a wireless 
point-to-point communication system that would parallel the telegraph.  So while the idea for 
commercial broadcasting was not present at the onset of the technological developments 
necessary for radio communication, these technological developments created the conditions 
of its possibility. 
In our capitalist society, these cultural forms are actively shaped as commodities by 
the institutions that generate them.  The way that forms of communicative practices are 
produced as commodities is in part through the necessity that they be moved via 
infrastructure, and the nature of that infrastructure will actively shape the formation of the 
particular commodity it is supposedly being designed to move.  For example, the 
development of oil as a resource for consumption, replacing previous household fuels such as 
whale fat or coal, was a result not only of the discovery of great reserves of oil in Texas, but 
also of entrepreneurs who had the resources to develop the infrastructure  the pipelines  to 
distribute the material.  Only because of the possibility of distribution was oil able to become 
a commodity.   
We will see struggles over the commodification of cultural forms in each of the case 
studies in this dissertation.  The development of radio technology was very much a struggle 
over the forms that radio would take, and this is demonstrated in the shift from hobbyist 
broadcasting to commercial broadcasting. When television cables were laid under the streets 
of Manhattan, media activists envisioned new practices that television could enable and 
fought to keep some new uses engendered by these infrastructural innovations non-
commercial.  Contemporary Internet technologies allow for numerous ways of accessing vast 
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amounts of data; yet how that information is sorted, categorized, and accessed is hotly 
contested by public advocates, powerful telecommunications corporations, and media 
activists.  The way we access our communicative commodities also shapes what those 
commodities are, and even their status as commodities.  The forms do not precede the 
technological possibilities of their distribution; rather, the distribution and reception contexts 
precede the structure of the form, which is struggled over and most often commercialized.  
This process, according to Hall (1981), is then retroactively dubbed as cultural change and 
technological progress: 
Cultural change is a polite euphemism for the process by which some cultural forms 
and practices are driven out of the centre of popular life, actively marginalized.  
Rather than simply falling into disuse through the Long March to modernisation, 
things are actively pushed aside, so that something else can take their place (227-
228). 
 
Infrastructures represent active overall systems of technology, where technology is 
both a set of material objects as well as a process through which we attain our desires; 
infrastructure is the means through which these objects and processes are mobilized.  
Infrastructure allows for multiple possibilities and potentialities of forms of mobility.  
However, who and what is mobilized, and in what manner, is always a site of contestation.  
As Carey says,!Technology, the hardest of material artifacts, is thoroughly cultural from the 
outset: an expression and creation of the very outlooks and aspirations we pretend it merely 
demonstrates!(1989: 9).  When a new communication technology is implemented at an 
infrastructural scale, which is to say at a cultural level (shared to the point of being part of 
our communicative environment), it is moving something more than messages.  It mobilizes 
the very technological processes of how humans come to understand themselves in the world. !
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Space 
Communication is about movement, and movement is about space.  Space and time 
are always articulated together because they are different facets of the same thing !our 
material environment and the ways we experience it.  Space is always temporal and time 
cannot exist in the absence of space.  Space is always space-time, since it is experiential 
rather than objective.  Harold Innis (1968) has argued that we are living in a space-biased 
culture.  Innis proposed that one of the effects of media is that they create cultural biases 
towards either space or time.  Time-biased media, such as stone tablets, papyrus, and oral 
communication structures, last through long durations of time, but they cannot traverse great 
distances.  Space-biased media, such as electronic media from the telegraph onwards, move 
easily across great expanses of space, but they do not endure. The three case studies in this 
dissertation involve electronic media, and in accordance with Innis, I argue that they 
emphasize space more than time.  In this sense, the mobility of communication is spatial, and 
produces new forms of space.  !
There are no objective meanings of time or space that can be divorced from material 
practices (Harvey, 1990).  In order to understand space, one has to look at material practices 
and processes, and the way that communication is mobilized is through material practices 
that form space.  They are not the only material practices that produce space, but they are 
some of them, and they produce and structure some spaces.  What forms of communication 
mobility do is rearticulate the ways that humans make use of the world  they move a 
message in Marshall McLuhans (1994) sense of the word: 
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For the message of any medium or technology is the change of scale or pace or 
pattern that it introduces into human affairs.  The railway did not introduce movement 
or transportation or the wheel or road into human society. But it accelerated and 
enlarged the scale of previous human functions, creating totally new kinds of cities 
and kinds of work and leisure (8). 
 
Here message functions differently than content. Rather than information passed on to an 
individual receiver, McLuhan is addressing something that significantly alters the time, 
space, and structure of human affairs. This change of scale or pace then reflects back onto 
existing social structures.  In essence, the message of technology, McLuhan argues, is not 
the information itself that is moved (which could be understood by a transmission approach), 
but rather social and cultural changes brought on by the use and development of those 
technologies.  In this space-biased culture, these social and cultural changes in pace and scale 
can be best understood as changes in space.  While McLuhans understanding of what a 
technologys message is remains useful, much of his work fetishizes discrete media as stand-
alone systems.  This is especially apparent in his work on hot and cold media (1994: 22-40).  
I instead focus on infrastructure as systems that combine technological objects and cultural 
practices to shape what later become thought of as discrete media.   
In this way I examine media as contested cultural formations, rather than as a priori 
systems.  I use the term media to refer to the processes of moving and transmitting meanings 
and practices, as well as the substances through which these meanings are conveyed.  Using 
this definition of media, technologies such as the escalator and air conditioner can be thought 
of as media, and be subject to media criticism, which examines their spatial messages.  
Advancements in air conditioning and escalators enabled the construction of the modern 
department store, and later the shopping mall, fundamentally reshaping our cities and towns, 
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as well as our relationship to public space.  According to the Harvard School of Designs 
anthology on shopping: 
The escalator profoundly modifies architecture  it denies the relevance of both 
compartments and floors.  The success and rapid acceptance of the escalator, which 
effectively enabled the department store at the beginning of the twentieth century, is 
due to its effortless transformation of virtual space into retail area.  As an instrument 
of smoothness, the escalator triggered a vast new domain of construction, which  
through the very smoothness of connection  we now inhabit almost without thought, 
and without any sense of its true scale or radicality. Paradoxically, the most radical 
architecture has been the most popular and the least noticed (Weiss and Leong, 
2001b: 337). 
 
Likewise with the air conditioner: 
 
By making interior space larger, more comfortable, more controlled, and more 
difficult to escape, and by combining in a single whole activities that used to be 
dispersed, air conditioning radically altered the way that time was spent in public.  
Shopping time was not only prolonged as department stores and shopping centers 
began their steady encroachment on public activity, capitalized on as a domain to be 
optimized and exploited: greater comfort plus greater willingness to spend more time 
indoors equals greater likelihood to spend money.  Increasing sales rather than 
providing comfort became the mantra for the air-conditioning industry during the 
postwar period, to the point that mechanical cooling would be accepted as an 
inevitable necessity.  Cold air became so fundamental, in fact, that temperature would 
prove one of the few constants in the spaces of shopping (Weiss and Leong, 2001a: 
93). 
 
What these excerpts demonstrate is that both air conditioning and the escalator had a direct 
impact upon the scope and scale of shopping spaces  i.e. the birth of the modern shopping 
mall.  The content  the stuff being moved  is peoples bodies in the case of the escalator, 
and air in the case of the air conditioner.  However the message of these media is the 
rearticulation not only of the practices that are now available within space, but of how the 
space of the shopping mall itself can function.  The configuration of the mall simultaneously 
impacts human actions and behaviors as exemplified by an array of new social practices 
articulated to shopping malls, including the rise of the suburbs and white flight from the 
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cites.   This is analogous to previous centuries, when the picture window and the sidewalk 
were innovations that rearticulated shopping practices and allowed for the expansion of the 
bourgeoisie within urban spaces.  What is being mobilized (air, people, goods, money, 
practices) does not exist in isolation from the infrastructure that allows for its mobilization.  
And the result of this mobilization is a change in the pace and scale of human affairs, the 
consequence of which is added meaning and value to already existing spaces.  So the 
medium is the message, and that message is how media become active agents in restructuring 
scale, pace, and pattern (things that I tie to mobility), and, I argue, this message is 
fundamentally spatial.   
Modern communication  i.e. electronic communication since the telegraph  is often 
understood through a transmission view of communication, which interprets communication 
as moving across space.  This is because, as Carey (1989) points out, even though these new 
electronic forms of communication allowed symbols to move independently and faster than 
transportation (Carey, 1989: 204), the analogy of communication as transportation  as the 
movement of information across space  persists.  For some media theorists, electronic 
communication brought about a change in pace of this movement (Virilio 1977; McLuhan 
1994); electronic communication allows for faster movement across space.  However, 
drawing on a ritual understanding of communication in which see communication as the 
construction of and maintenance of an ordered, meaningful cultural world that can serve as a 
control and container for human action (Carey, 1989: 18-19), I argue that these changes in 
the pace and scale of communicative movement add new layers to already existing space.  
These layers of space do not ontologically alter the nature of space, but rather actively shape 
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the ways that space is used and occupied.  Here space is understood as communicative: it is 
an understanding and situating of oneself in relation to ones environment meaningfully 
through processes of communication.  This space is always also material; it includes wires 
under our streets and electromagnetic frequencies running through the air.2  If space cannot 
be known except through material practices (Harvey 1990), and if space is never passive 
(Massey 2005), then our experience of space is always colored by its uses.  Our uses, 
practices, and experiences of space change space, and one such change is additive.  Much in 
the way a ridged surface will have a larger surface area than a smooth surface, using space in 
new ways creates more layers of possibilities for use and experience.  Space is not a blank 
canvas; it is manifested through our material practices.  Our networks of communication 
infrastructure, which enable communicative movement  movement of meanings across 
space  are also productive of new layers of space, and these layers deepen the meanings and 
values of space.   
What technological mobility in general does is make new space by layering the uses 
of existing spaces. As we extend ourselves into our environments  which is a fundamentally 
technological process  we create movement.  This movement entails a passing of material or 
energy (which on a fundamental level are the same thing) from one point to another, and this 
passing generates a medium  something through which something else passes.  The space 
only becomes space by moving across or through it.   Mediation rearticulates the meanings of 
space, changing what the space can be used for, and the material practices enabled by that 
                                                
2 For a more in depth description of the properties of electromagnetic wave see chapter 3.  
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space, which in effect creates new spatial layers.  James Carey (1989) offers an example of 
this process in his essay Technology and Ideology.  Prior to the advent of the telegraph, 
communicative forms already allowed for movement over space (the railroad for instance), 
but the telegraph allowed for a different pace and scale.  The telegraph changed both the 
nature of communication  the nature of language, of ordinary knowledge, of the very 
structures of awareness (1989: 204)  and how control was exerted upon the landscape as 
control of physical processes.  Carey also notes how this technological innovation was part of 
creating a grid of space and time that could be used to control and coordinate activities.  This 
is superimposed over previous modes and understandings of space and time that do not cease 
to exist but are layered over.   
Further developments in electronic communication added to these spatial layers.  
Radio and the advent of broadcasting made it possible to access the electromagnetic 
spectrum (EMS) outside of the wires of the telegraph.  Radio technologies enabled 
electromagnetic waves to move across spaces that had previously only been moved across by 
mechanical waves (such as sound waves), without interfering with those mechanical waves.  
It was the equivalent of putting a highway over a country road, only the highway was not 
detectable or usable without external technology.  The electromagnetic spectrum has always 
existed, but for most of human history we did not know it was there.  The EMS is 
everywhere, all the time.  All of visible light is part of the EMS, so everything we see is 
because of the electromagnetic spectrum. But until it was discovered by early pioneers of 
radio, and radio waves were made useful, this layer of space wasnt there.  When we began to 
use it to communicate  to expand ourselves into our environment  it layered our space-
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time.  With the advent of the radio, our space (the environments in which we live) was filled 
with a seemingly magical ether that allowed for new kinds of communication, and this in turn 
allowed for new kinds of control.   
When television cables were laid under the streets of Manhattan, more channel space 
was made available  a new way of configuring electromagnetic frequencies allowed for 
more TV channels.  The infrastructure for this new channel space also impacted the material 
space of the city.  These cables added a layer of material below the streets, and a layer of 
meanings above, and these layers cannot be understood independently of each other.  
Cyberspace is adding yet another layer of space.  At its inception we used computers to 
interconnect with each other in this imagined cyber-world (Gibson, 1984).  When we access 
cyberspace using phones and other mobile devices, we add information into this digital 
world, and this information reflects back on how we experience our material world.  Google 
Glass, for example, is literally mapping cybernetic information onto our surroundings, 
layering it with meanings which were already there but to which we now have new forms of 
access.  Technologies reproduce and extend abilities within our bodies to experience the 
world.  The movement of messages across space can be understood through transmission  
communication as information.  However, the creation of new layers of space can be better 
interpreted through Careys (1989) understanding of communication through a ritual view.  
Such a ritual approach understands communication as culture  as the environment in which 
we live.  Culture is a shared communicative process of making our surroundings meaningful. 
Communication works to confirm ways of mutual understandings and experiences within 
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space, where space is understood and made sensible through the production of shared maps 
of meaning. 
Resource and Property 
Doreen Massey (2005: 4) argues that the ways we imagine space have effects.  How 
we use space also produces it.  Our technologies allow us access to communicative spaces, 
but they also create these spaces, and once we have access to these spaces they become 
understood as resources  as things we can use.  Space is a resource because it is about use, 
and a resource is by definition something we can make use of.  These layers of use and 
meaning, which deepen and complicate space by adding to it, are communicative resources, 
and these communicative resources become property, and then private property.   
The mobilization of media technology produces new layers of space, and these layers 
are understood as resources  as serving human ends.  Who has access to these resources, and 
whether these resources are made into and understood as private or public property, become 
sites of struggle.  Contestation over access has always been part of the social uses of media, 
in part because new media (by which I mean media innovations over time, not simply 
contemporary digital media) by its nature rearticulates space.  Oftentimes this is seen as an 
opening or expansion, which I have referred to as layering.  However, these new spatial 
resources, which emerge with new technologies, become understood most often as limited 
natural resources.  Understanding these communicative resources as limited means they can 
be subject to the logic of a tragedy of the commons, and this in turn justifies a combination 
of state and corporate regulation. According to Garrett Hardin (1968), if there is a limited 
resource held in common, and individuals follow what is in their own reasonable best 
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interests, then the resource held in common will be depleted to the disadvantage of all, hence 
commons (i.e. commonly held property) will always end tragically.3  New technologies and 
developments in media infrastructure often open up a resource that is initially held in 
common, but that common space is usually enclosed by interests that wish to maintain or 
expand private ownership and specific capitalist business models. 
Property is a social claim about access to a resource.  While in its contemporary usage 
property is often equated with the thing itself  the object owned is property  legally 
speaking, ownership is always a right to something (Macpherson 1976).  There have 
historically been different kinds of property regimes (socially shared ways of understanding 
property): feudal property; bourgeois property; state property; etc.  However, the two general 
categories that are most useful in understanding contemporary property struggles today are 
common property, which guarantees each individual that he will not be excluded from the 
use or benefit of something; and private property, which guarantees that an individual can 
exclude others from the use or benefit of something.4  How communicative resources become 
property, and what kind of property, is contested with each new innovation in infrastructure. 
Both the type of property and the justification for restricting access via property rights 
can take a number of different forms.  In the case of the electromagnetic spectrum, this form 
is a pseudo-public/private ownership based upon the logic of the tragedy of the commons.  
                                                
3 I go into greater detail about the nature of limited natural resources and the tragedy of the 
commons in the next chapter on materiality and property. 
 
4 There continue to be other forms of property besides private and common property, such as 
public property.  However, public property most often functions like private property that is 
owned by the state.  I discuss the details of different regimes of property in the following 
chapter; however, for the sake of clarity here I refer to what I see as the two predominant 
property structures within the United States. 
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When looking at the communicative resources being generated by the laying of cable under 
the city streets, activists were able to use the physical location of the infrastructure as 
justification for claiming public access to channel space  they tied the material of the 
infrastructure that created the resource to the resource it generated.  In the case of 
cyberspace, we are still negotiating how that space is changing.  There have been regulations 
like net neutrality that attempted to preserve forms of common access, but as changing 
technologies alter cyberspace, what that access looks like, and who has access to what, is 
changing.   
The dominant narrative of resource management, including communicative resources, 
within United States capitalism is that resources within a society must be privately (usually 
corporately) owned to prevent the tragedy of the commons.  Justification for this sort of 
private ownership entails strict regimes of private property that foreclose the possibility of 
common ownership.  Such regimes of private property always privilege certain ideas and 
people over others.  Industries want control over resources and they want them structured in a 
way that is conducive to their particular capitalist models of business, ownership, and 
privatization.  This then becomes a site of struggle in which hegemonic constructions of 
power come into question and are reworked (and often reproduced).  Most often 
communicative resources become understood as private property through various efforts of 
large-scale institutions, especially the state, the military, and large corporations.  Private 
ownership that restricts access is not an innate feature of these communicative-spatial 
resources, but rather is retroactively imposed upon them in order to legitimate specific forms 
of control. 
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This dissertation intervenes into this argument, and its foundation in the tragedy of 
the commons as it as applied to media commons, through a close engagement with the 
specificities of the materiality of media.  If we can reexamine communicative infrastructure, 
we might be able to preserve some of the common space that emerges with every new media 
technology, which all too often goes through a process of enclosure.  Examining how this 
process has been enacted and interrupted before can help to reconceive the present media 
landscape.  Envisioning these technologies in a particular way has enabled the development 
of non-capitalist media spaces within a capitalist structure, as was the case when people 
advocated for access television.  Further exploring how private property regimes were 
imposed upon communicative resources, as well as undermined, can offer new ways of 
understanding how telecommunication industries are foreclosing access to communication 
resources via the architecture of their physical technologies.  Control over communicative 
resources is always contested.  Communicative resources are spatial and space is neither 
passive nor monolithic.  It is layered and complex, embodying the stories and struggles that 
went into its production (Massey, 2005).  Our acts of communication, and the infrastructures 
(both hard and soft) that allow for our communicative practices, are thus structured into 
particular formations that perpetuate certain regimes of both property and power. My 
dissertation highlights moments of possibility where communicative resources could have 
potentially been utilized in another manner  moments where certain cultural forms werent 
yet marginalized, and were still seen as having the potential to determine the shape of 
emerging forms of mediation. 
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Situating the Project 
My work is framed within Media Studies and Cultural Studies and draws from 
several methodological traditions.  This project seeks to diagram access as it is structured and 
produced by the materiality of infrastructure.  This addresses what can be gleaned about the 
nature of communication apparatuses by looking at the materiality of mediation itself.  As 
such, I look at how the ways that we have access to media are the end result of a series of 
articulations.  Through unpacking these articulations I reposition media as an object of study.  
This is part of a larger problem facing media studies: often the definitions of media we use 
are too simple and tend to fetishize the end result of mediation as defining a medium.  
Hence radio, television, and the Internet are often studied as discrete media.  In todays 
convergent media environment, these previous distinctions between media dont make very 
much sense.  Am I still reading a newspaper if I only get it online?  What does it mean that I 
say Ive been watching a lot of TV when everything I watch is actually on my computer, 
and no longer on a television?   
What does it mean when the way that I engage with media fundamentally changes? 
Technological convergence has blurred previous content-based distinctions, and has put 
many major media institutions into financial crisis.  Many studies of media across disciplines 
assume media to be already defined; hence you can have sociological, anthropological, or 
cultural studies of media content, technologies, or institutions.  Likewise, the study of media 
has been broken up into areas of study such as digital culture, big data, game studies, or 
social media (as if there were such a thing as non-social media).  These distinctions attempt 
to give name to emerging tendencies within mediation but do not situate these trends within 
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the larger contexts in which these formations emerged in the first place.  However, if the 
object of study is shifted to include institutions, content, technology, forms and uses in order 
to look at the overarching systems of communication, then one can begin to examine the 
conditions of possibility that construct the object of study in the first place.   
I draw on theoretical sources within Media and Cultural Studies in order to synthesize 
an analysis that situates infrastructure in relation to constructions of mobility, space, and 
resource.  Cultural Studies seeks to understand cultural practices as they exist within 
everyday life, and as part of existing structures of power.  This project takes into account 
theoretical perspectives, such as those of Michel Foucault and Antonio Gramsci, which take 
empirical evidence from various contexts in order to challenge dominant ways of 
understanding why things are the way they are.  Reality is the production of relationships, 
and these theorists seek to explicate the underlying diagrams of possibility that make these 
allow for these relationships.  Their work intertwines empirical observations about the world 
with a larger theoretical framework in order to offer new insights into how power is working 
in specific contexts. 
Both Foucault and Gramsci operate under two main premises that I share: power is 
implicit within how society is structured, and the way that society is structured is not a given.  
For Gramsci (1971, 2002), this is a theory of hegemony, which allows for Marxist 
materialism without reduction into economic determinism.  Both Gramsci and Foucault 
investigate power as the end result of a series of procedures and mechanisms.  Rather than 
looking at power as an isolated object that is applied to human social systems, Foucaults 
project, like my own, is an attempt to retrace how forms of power came into existence in the 
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particular ways they did.  Both theorists are interested in analyzing how the history of human 
affairs has manifested as productive of contemporary structures of power.   
From Gramsci I take a certain understanding of how hegemony is constructed and 
contested over time.  I apply this to the materiality of mediation by examining three different 
conjunctures wherein consensus has been developed around the meanings of a set of material 
practices.  Gramsci incorporates a particular understanding of agency within human history.  
While he does not deny that agency exists, it is not necessarily correlated to individual 
actions, and the consequences of individuals actions are not predetermined by their intents.  
When looking at large scale systems of infrastructure, I explore how consensus was 
developed around particular forms of access.  These forms of consensus, I argue, are not the 
result of predetermined technological limitation, nor of individual motivations, but rather 
they are about the confluence of multiple sets of interests and social struggles. 
Foucault, like Gramsci, does not assume that the social and political structures that 
govern our lived realities are given.  From Foucault I draw on a particular way of telling a 
story: you start with the end and work backwards to try to figure out how you got there.  
Primarily drawing from his lectures at the College de France, and in particular from Security, 
Territory, Population, my project likewise seeks to explain the procedures that affix power.  
Therefore this work sets out to explore a set of mechanisms and procedures that have the 
role or function and theme, even when they are unsuccessful, of securing power (Foucault, 
2007: 2). 
With Foucault and Gramsci as the progenitors of this project, it is also situated within 
what I see as three distinct yet interrelated bodies of work within the fields of Media Studies 
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and Cultural Studies: British Cultural Studies, Canadian Media Theory, and a more recent 
body of work within cultural studies that explores media as a set of material practices.  
British cultural studies, in particular the works of E.P. Thompson, Raymond Williams, and 
Stuart Hall, offer an approach to situating the contemporary conjuncture.  Thompsons work 
in Customs in Common, on the history of the commons within England, serves as a way to 
unravel how the understanding of property is tied to social and political systems.  This is 
furthered by Williams work in Television: Technology and Cultural Form (1974), which 
both lays out his theories of mobile privatization and problematizes notions of content in 
isolation from the systems that produce it.  From Stuart Hall I take a notion of cultural 
change and apply it to shifting forms of access to mediation.  Relating back to both Foucault 
and Gramsci, Halls notions of change and agency are central to this project.  Certain 
practices and uses of communicative systems are actively pushed aside, and the struggles 
over their potential are lost; yet our techno-cultural narrative dubs these as footnotes in a 
streamlined procession toward technological progress.  This dissertation unpacks three points 
at which certain cultural forms and practices became dominant in order to examine the ways 
in which things might have been otherwise.  In doing this, the object of my media study is 
resituated so that I am not studying the effects of mediation, but the very processes that go 
into creating mediation in the first place. 
Additionally, I draw on a political economy-oriented vein of Cultural Studies 
predominantly stemming from Canadian theorists, most notably Harold Innis and Marshall 
McLuhan, but also realized in the works of James Carey.  Innis, who was most noted for 
being an economic historian, sought to explore the underlying causes of change within social 
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formations, and this brought him to a study of technology.  While McLuhan is perhaps the 
most noted student of Inniss, Carey draws explicitly on Innis in order to refute some of what 
he saw as McLuhans positivistic claims and reposition the study of communication and 
media within concepts of community and ritual (Carey 1968: 307).  However, what Carey 
took for McLuhans positivism  his focus on sensory experience and its ability to interpret 
the world as meaningful  I interpret as materialism.  McLuhan analyzes the ways in which 
our ability to understand our world is intertwined with our technology.  Carey, too, is 
concerned about the ways the symbolic create conditions of possibility for the material.  My 
project bridges McLuhans idea of the message with Careys notion of communication as 
confirmation by drawing on a shared curiosity about what communication media do in a way 
that centers technology not as an independent agent, but as an extension of man. 
For Carey, a pragmatist, thought is social, or public, for two reasons.  First, because it 
relies on symbols that exist in the public, symbols that are publicly available (accessed): here, 
expression is comprised of symbols of.  Second, we live together within the environments 
created by those symbols: symbols for, which produce the realities they describe.  This 
reality must be constantly built and repaired.  In this way, 
Carey is able to connect, without reducing, the worlds of cultural meaning and 
experience, with the spatio-temporal organization of society.  Carey is concerned with 
the ways symbolic and ritual systems constitute the possibilities of material ways of 
life (Grossberg, 2009: 79). 
 
This is why the study of communication involves studying models of communications 
themselves  studying communication as symbols for and symbols of.  Carey stresses that 
the problem of the transmission approach is that it places undue stress on competitive aspects 
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of communication.  Since the models are ways of understanding how communication 
produces reality, we are creating a reality based on anxiety and power struggles.  A ritual 
model would emphasize the commonness of communication, and could repair community.  
Careys work, like my own, seeks to explain how communicative practices and technologies 
work to organize our social existence. 
My work addresses and operates within the current materialist turn in 
communication studies.  I combine what I see as material media histories with emergent 
materialist media studies.  Media historians such as Lynn Spigel, and Anna McCarthy, 
examine how the material manifestations of media organize space and social systems.  
Spigels work in Make Room for TV (1992), and Welcome to the Dream House (2001) looks 
at how media, and in particular television, changed social forms and practices.  By 
repositioning media criticism away from media content, Spigel is able to offer a material 
analysis of the objects and practices of television, such as the placement of televisions within 
homes, control over the dial, and the suburbs and their relationship to mediation.  McCarthy 
(2001) also looks at material practices of engagement with television, specifically the 
location of TVs in non-domestic spaces, and their relationship to the creation of certain kinds 
of publics.  These works have informed contemporary materialist approaches to media.  This 
turn, coming in part out of the spatial turn of the preceding ten years, examine how 
technologies  understood as technical media environments in which we are increasingly 
immersed  play a fundamental role in the composition of historical forms of sensation, 
cognition, experience, consciousness and subjectivity (Packer, 2012: 11).  Within this 
materialist bent are scholars such as Lisa Parks and James Hay.  Parks (2005, 2011), drawing 
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on Eric Michaels (1994) ethnographic research with the Warlpiri people of Australia as a 
predecessor, analyzes how technological practices problematize the idea of discrete media, 
and how infrastructural systems are often obfuscated to preserve power hierarchies.  Hays 
work (2012) examines the ways that spaces are produced and navigated through engagement 
with technology and way that the material and immaterial interact in co-constitutive ways.  
Each of these theorists work examines how the material practices of engaging with media 
change and shape our everyday life.  The intellectual pursuits they have opened up question 
the materiality of mediation itself, rather than the codes and contents of media.  They have all 
sought to examine media without fetishizing content. Using their work as a basis, this project 
intervenes into rethinking what infrastructure and media do, and how they are co-constitutive 
of our lived environments.   
I tie this sort of media analysis to political economic work on property and the 
commons, including work by C.B. Macpherson (1976), Elinor Ostrom (1991), and Carol M. 
Rose (1994).  Macphersons political economic theory examines the ways in which property 
has historically structured access to resources, in order to examine how it exists within 
contemporary systems of capitalism.  Ostrom, in her seminal work Governing the Commons: 
The Evolution of Institutions for Collective Action (1991), analyzes resource management 
and collective decision-making.  She challenges the assumption that individually rational 
decisions will produce collectively beneficial results, and puts forward a model of collective 
action that challenges the tragedy of the commons.  Rose asserts a theory of property from 
a rhetorical perspective, drawing on legal theory and history, policy analysis, and social 
theory.  She posits that property functions communicatively as a socially shared system.  By 
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tying these analyses to the materiality of mediation, my dissertation examines the ways in 
which our communicative technologies influence and are influenced by systems of property 
and understandings of resource. 
By bringing together theories of power and political economy with technology 
studies, policy analysis, and media history, my work explores how electronic media create 
communicative resources, and the ways that media infrastructures have impacted the 
evolution of digital technologies, media institutions, and social change. I also look at how 
different forms of media activism and advocacy have made interventions into policy 
decisions in the past as a means to rethink how we might come up with new media models 
within the present moment, both nationally and internationally.  I argue that mediation has a 
material existence that is produced by and is productive of content, technology, and 
institutions, and this materiality can provide a basis for rethinking the ways we understand 
media, resources, and community.  My dissertation contends that communication 
infrastructures are fundamentally collective and productive of shared communicative 
resources, but the negotiations that structure access to these systems tend toward 
privatization.  In order to understand how this process is working in todays convergent 
media environment, my dissertation examines how our points of entry into different kinds of 
media infrastructure are initially produced.   
Outline of the Dissertation 
This dissertation explores the conditions of possibility  the rules, regulations, norms, 
etc.  of how we think of media, rather than explaining what they are.  It adds to the 
complexity of the category of media by calling into question the ways in which we 
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distinguish among distinct media. I address what can be gleaned about the nature of 
communication apparatuses by looking at the materiality of the mediation itself  through 
how it rearticulates mobility, time and space, and resource  in order to better understand 
how these technological frameworks are contested sites of power.  
Chapter two, Theorizing the Materiality of Media: Media and Social Formations, 
positions the materiality of media within contemporary understandings of property.  This 
chapter is dedicated to exploring the relationship between two abstract concepts: property, 
which is not a thing but a right of access; and communicative commons, which are shared 
resources generated through communicative practices, both material and immaterial.  This is 
done in order to explore how the communicative commons are struggled over and controlled.  
This chapter is broken up into three parts.  The first gives an explanation of how property has 
come to function within private property regimes as a result of the advancement of 
capitalism.  Today private property operates within what Rose (1994: 5) calls a meta-
property regime  a socially held understanding of property that does not itself function like 
private property.  This section also unpacks the tragedy of the commons as a way of 
understanding resources and their relationship to property.  The second section of this chapter 
explores different forms of commons in order to establish how our communicative practices 
function as resources, which are initially held in common.  Here I argue that communication 
is always a collective process, which is at its basis generative and shared, but often 
commodified.  The last section of this chapter opens into a broader discussion of how 
technology works within private property regimes, and how this can offer an alternative to 
the tragic model of common property.  This chapter looks at how property works in order to 
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disarticulate its relationship to the idea of space.  I examine how land comes to be understood 
as property in order to understand property itself as a technology  as a means of humans 
extending themselves into their lived environments via fundamentally communicative 
practices that alter not only the perceptions of material reality, but how that reality in fact 
functions. 
  The next three chapters are case studies of how emergent technologies have operated 
as part of a process that constructed communicative resources as both common and private 
property.  In my three case studies, We Want the Airwaves: Territorializing the 
Electromagnetic Spectrum, Cable: Theres a World Going on Underground, and Hybrid 
Infrastructures: Data Consumption and Mobile Devices in the Cloud, I examine how 
infrastructural systems produce new communicative potential, which is then retroactively 
constructed as a limited resource in order to legitimate corporate and state controls. The case 
studies in this dissertation give three examples of the four-part process that I argue 
communication technologies go through: the mobilization of technological processes; the 
rearticulation of time and space; the creation of a resource; and the construction of that 
resource as property.  By examining the struggles involved in the political and economic 
histories of once-emergent technological systems, and their relationship to contemporary 
understandings of the structure and use of the electromagnetic spectrum (EMS) and digital 
spaces, this project works to redefine common access and its relationship to contemporary 
media infrastructure.   
The first two case studies are historical, focusing on the development of radio and the 
birth of cable television respectively.  The third is contemporary, and looks at how the 
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Internet, mobile phone networks, and cloud computing are likewise going through this four-
part process in order to reterritorialize cyberspace.  I do this in order to offer up better ideas 
about how to think through media policy.  Most media policy already assumes that electronic 
media are discrete material objects with set practices.  These practices access communicative 
resources in such a way that they come to be understood as limited natural resources that 
require management.  This is what the Federal Communications Commission is charged to 
do: manage a public resource  the electromagnetic spectrum  for the common good.  How 
they go about this  i.e. whether this is best done by industry management, state, or non-
profit organizations  has been the subject of much criticism and debate.  I, however, want to 
ask another series of questions: how did the electromagnetic spectrum come to be a resource 
in the first place?  How is structuring access to this resource part of controlling its function 
within contemporary capitalism? And how is the nature of the EMS as a resource changing 
with todays digital technologies? 
 The third chapter is a case study that looks at how commercial broadcasting came to 
be the dominant cultural form of radio transmissions in the United States.  It begins by 
briefly explaining some of the basic aspects of the electromagnetic spectrum, which served as 
the basis of much early radio experimentation.  The chapter then describes two earlier uses of 
radio transmissions prior to World War I: radio as point-to-point communication, i.e. 
wireless telegraphy; and radio as non-commercial broadcasting.  I then explore the 
technological innovations that were made possible by the enormous state intervention into 
radio during the First World War.  The level of state control during World War I allowed for 
the creation of technological uniformity among radio apparatuses, and this uniformity created 
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greater access to the electromagnetic spectrum as a communicative resource.  This state 
intervention, however, reasserted government control over this resource, limiting access at 
the same time that it created it, by dictating who could use the spectrum and in what ways.  
This became even more apparent after the war when the U.S. Navy found itself in control of 
vast amounts of spectrum space as well as all of the technological apparatuses to access that 
territory.  The final section of this chapter looks at how the U.S. Navy and the Hoover 
Administration worked to cede portions of this control to commercial interests, and 
legitimate both this governmental and corporate control through asserting an understanding 
of the electromagnetic spectrum as a common resource that was falling prey to a tragedy of 
the commons.  Despite struggles to the contrary, corporate and state interests marginalized 
other communicative practices in favor of the emergent cultural form of commercial 
broadcasting.  This process was then retroactively justified by claiming it helped avoid a 
tragedy.  
The case study in chapter four examines discourses that surrounded wired 
communication infrastructure for television distribution.  It explores the history and 
implications of systems of cable as they were laid within the public right of way at the onset 
of cablecast television, and how this inspired the emergence of community access television.  
The first section of this chapter examines how policies that governed cable infrastructure 
were historically based upon regulations of the rail system and the telegraph, thus designating 
cable infrastructures as common carriers.  However, the use of cable to distribute television 
blurred the distinctions between common carriers and broadcasters, challenging both models 
and redefining televisions cultural forms as a discrete medium. Cable changed the spatiality 
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of mediation by creating both more channel space and a new physical location of the means 
of distribution. The second half of this chapter examines how media activists have attempted 
to reclaim some common media space (in this case, access to broadband television services) 
by using a legal paradigm that relies upon the physical structures of cable technology 
(infrastructure as an apparatus of resource).  These material changes became the basis of an 
alternative media movement for Public, Educational, and Government (PEG) access 
television.  Advocates for PEG access television have been able to articulate a particular 
formation of media green space (in reference to the town commons) based on the physical 
infrastructures of cable television conduits within public space, which has successfully 
stopped the complete enclosure of the media commons to private interest, although this is a 
constant battle.   
Chapter five, my final case study, focuses on how the hybrid infrastructures necessary 
for accessing the Internet  from software interfaces like the World Wide Web and apps, to 
home computers and mobile devices, to broadband wires and server farms  are reshaping 
access to the Internet, and how we think of cyberspace as a resource.  This chapter critiques 
contemporary debates over net neutrality through an examination of the convergent and 
multifaceted infrastructure of networked technologies, and by examining how cloud 
computing is changing access to the Internet and to other more broadly defined 
telecommunication services.  This chapter examines Internet technologies in three stages: 
early uses before the World Wide Web; Web-based communication; and the rise of social 
networks, user generated content, and mobile devices that some say have shifted Internet 
communication from the Web to the cloud.  In each of these moments the way the Internet 
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has been understood as a resource has changed, as have the cultural forms, the processes of 
commodification, and the legislation enacted to manage the communicative resources of the 
Internet.  In particular I examine current struggles around net neutrality, the principle that all 
material on the Internet should be treated in a non-discriminatory manner.  The principle of 
net neutrality, which first emerged as a way of preserving access to the Web, has distinct 
limitation when applied to the cloud.  Net neutrality is based on the idea that the Internet 
should function in some capacity as a common carrier.  However, this designation is based 
on the idea of the Internet as a specific kind of medium: basically a series of tubes through 
which content flows.  This legislation held up well enough when dealing with existent 
cultural forms such as webpages, e-mail, blogs, e-mags, etc.  However, new ways of 
accessing Internet resources, such as social media like as Facebook and Twitter, apps (as 
opposed to webpages), and new devices such as Google Glass, have challenged what the 
Internet as a medium does, and who controls its infrastructure.  If we are to fully understand 
the social-political implications of current Internet debates, I argue it is necessary to explore 
how the Internet first came to be understood as a resource.  Current debates over net 
neutrality and access to wireless networks inadequately address, and therefore fall short of, 
providing an adequate critique for access.   
The final section of chapter five turns to some of the implications of the increased use 
of mobile technology and cloud computing for the shaping of cyberspace as a resource.  On 
one hand telecommunication companies, such as AT&T and Verizon, are working to assert a 
tragedy of the commons model on the Internet through the idea that we are consuming too 
much data.  Debates around the wired and wireless networks used by phone companies today 
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are still battling common carrier designations and still attempting to dictate how access to 
their networks are structured.  On the other hand, however, companies such as Google and 
Facebook are pushing for ever-increasing flows of data to be shared and stored.  These 
technological corporations are not using scarcity to exert control over a spatial resource, but 
rather are reconceiving how cyberspace is itself an expanding resource and how to control it.  
Although there are still discourses around scarcity, especially having to do with broadband 
space, cyberspace is an area of possibility, and potentially offers a new communicative 
commons.  However, if the tragedy of the commons is no longer the controlling narrative 
justifying management of this communicative resource, then, I ask, what are the new forms 
of control and property opened up by these infrastructural changes? 
In each case study we see a new way that electric/electronic communication has 
generated communicative resources through the implementation of a new infrastructural 
system, and the struggles over control of these resources.  In case studies one and two the 
control was exerted thorough a narrative of scarcity.  While such narratives are still present in 
cyberspace, this seems to be manifesting resource in a different manner: the enormous 
amassing of personal information.  However, questions about access, ownership, and 
property remain.  While the communicative resources of cyberspace are still being formed 
and shaped, the same sorts of institutional power structures  telecommunications 
corporations and the state  are still dominating how access to these resources will be shaped. 
The conclusion of my dissertation asserts that there is something we can learn 
through understanding the relationship between technology, communication and 
infrastructure, and draws connections between each of these in my case studies.  In each case 
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study the arrival of new technology, always based upon older technologies, opens access to 
new forms of mediated communication; yet how that access is structured in turn shapes the 
uses of those media.  This is a site of struggle in which hegemonic constructions of power 
come into question and are reworked (and often reproduced).  Commercial broadcasting 
foreclosed most of the space available to independent non-commercial radio operators.  This 
hyper-commercialized model was also the basis of how access to television channels was 
distributed.  The emergence of the then-new technology of cable as a means of distributing 
television disrupted this commercial model, and opened a communicative resource from 
which activists were able to maintain a media commons.  There has been very little work 
done, however, to use this television model toward preserving the commons of the Internet.  
This is in part due to the fact that the Internet is often seen as a scarcity-fighting machine 
(Andrejevic, 2013: 10), and as such it has been hailed by many as fulfilling the dream of 
media access advocates.  But such a theory disarticulates the use of the Internet from the 
physical infrastructures that support it, and therefore does not adequately assess how those 
who control these infrastructures are commodifying its communicative resources.  If we can 
reexamine this technological infrastructure, as activists were able to do forty years ago, we 
might be able to preserve some of this common space that has emerged with new media.  
This common space emerges with every new media technology, which then goes through a 
process of enclosure.  My project examines how this process works, how it has been 
interrupted before, and how it can help to reconceive the present moment. 
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CHAPTER 2: THEORIZING THE MATERIALITY OF MEDIA: 
INFRASTRUCTURE AND SOCIAL FORMATIONS 
 
The first man who, having fenced in a piece of land, said "This is mine," and found 
people naïve enough to believe him, that man was the true founder of civil society. 
From how many crimes, wars, and murders, from how many horrors and misfortunes 
might not any one have saved mankind, by pulling up the stakes, or filling up the 
ditch, and crying to his fellows: Beware of listening to this impostor; you are undone 
if you once forget that the fruits of the earth belong to us all, and the earth itself to 
nobody (Rousseau, 1754: 875). 
 
Introduction 
The most difficult thing about doing a radically material analysis of media is that the 
closer one examines the material, the less it exists.  This chapter looks at the relationship 
between two tenuously material “things” – property and communication – in order to put 
forward a materialist conception of mediation as a way out of “tragic” understandings of 
media resources.  Communication is based in material practices, but how practices become 
resources, and what types of resources they become, are sites of contestation.  
Communication is the symbolic and ritual system that constitutes the possibilities of material 
ways of life (Grossberg, 2009: 79), yet it is itself also material, and because it is material it is 
always tied to infrastructures.  Communication infrastructures are the overarching 
architectural systems that interweave the material and the immaterial into cohesive forms. 
Such infrastructures reflect both existing modes of communication, and generate the 
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possibility of new forms of communication and ways of thinking about communication in 
general.1 
Communication is generative; the more communication is used the more strongly 
present and rooted it is.  One of the fundamental things that communication does is reinforce 
shared systems of meaning. This reaffirming of a sense of reality is what a ritual view of 
communication can offer us (Carey, 1989).  In this way communication works as a shared 
map of meaning – it makes our spatial environments meaningful and understandable, and 
therefore navigable.  As noted in the introduction, space is not a passive blank slate on which 
history occurs.  Space is layered and made meaningful through material processes and 
practices, and some of these processes are acts of communication.  By making our spatial 
environments meaningful, communication is cultural.  However, by asserting meaning upon 
space and thereby maintaining ways of understanding reality, communication is also 
ideological, and it is precisely the generative and reaffirming aspects of communication that 
make it ideological.  This communicative double bind is also why communication is so 
important, and why it matters what kinds of ideas we have about communication.  
Innovations in communication, enabled by infrastructures, reinforce previous uses of, and 
ideas about, communication, but also produce the potential for new ideas and uses.  The 
usefulness of something is what defines it as a resource, and current ideologies position most 
useful material as limited natural resources.  Communication, in contrast, is material, but 
does not necessarily function as a limited resource, since it is generative and reinforcing.  It is 
                                                
1 For example Carey (1989: 204) explains how the telegraph, by allowing symbols to move 
faster than transportation, “changed the fundamental ways in which communication was 
thought about…the telegraph was not only a new tool for commerce but also a thing to think 
with, an agency for the alteration of ideas.” 
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a renewable resource that can be regenerated by human action, but which is ideologically 
positioned as a limited resource.   
In this dissertation I draw attention to moments of possibility where communication 
could have produced other kinds of resources – resources that function in common rather 
than privately.  To this end I examine how communicative commons become alienable 
property, and how this property becomes commodified.  Property, like communication, is not 
properly a “thing,” but a right of access. Yet communicative spaces like the electromagnetic 
spectrum, or cyberspace, have become valuable properties, and part of their value is the 
result of their being managed as if they were non-renewable natural resources: naturally 
occurring useful materials of which there are only limited amounts, and which cannot be 
produced or reproduced through human innovation.  This type of resource, it is often argued, 
must be controlled by private interests in order to avoid a tragedy of the commons: if there is 
a limited resource held in common, and individuals follow what is in their own reasonable 
best interests, then the resource held in common will be depleted to the disadvantage of all.   
Because communication is a generative resource it undermines traditional economic 
notions of supply and demand, as well as tragic models of resource management.  Within 
capitalist regimes of private property, however, the confirming and expansive properties of 
communication are territorialized and commodified.  This is done through discursive 
processes that enclose common elements of communication by structuring communication as 
a spatial resource, which is commodified within regimes of private property.  Private 
property, however, is not the only way to manage resources; rather it is a socially constructed 
way of understanding how to manage access to resources that naturalizes certain ways of 
being, and these ways of being are essential to capitalism.  How property is defined allows 
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for systems of social control and organization, and understanding communicative resources 
as private property normalizes certain ideological representations of reality.  It matters what 
kind of property regimes communication itself is made into, since communication is the 
condition of possibility of any regime of property. 
When looking at the history of electronic media, we can see a series of efforts to 
structure access to communication, and thereby control its potential to function in common.  
The case studies in this dissertation highlight how this process of enclosure happens: an 
innovation (or series of innovations) mobilizes communication in a new way, which allows 
for new cultural forms and communicative practices.  These changes in communication 
rework our relationship to our lived environments, which is manifested through new or 
changed layers of space.  This space is then struggled over and made to appear retroactively 
as if it had always been a limited resource, and therefore must be managed by the private 
sector with some state intervention in order to assure best use practices.  
The first part of this chapter examines the nature of property, by addressing how 
property has been manifested at different times historically, and how the origins of property 
rights have been defined.  This section clarifies the relationship between discourses of 
property and materiality by exploring how property comes to be understood as a thing, rather 
than a right, as well as how it has come to exist in its current dominant formation as a 
“private property regime” (Rose, 1994: 5).  This section also examines some paradoxes of 
private property, namely that private property is founded upon the kinds of property regimes 
it attempts to foreclose.  The second section of this chapter puts forward a theoretical model 
of the communicative commons based on the materiality of mediation and communication.  
In order to offer a critique of the tragic model of the commons as it is applied to 
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communication, I explore how the standard narrative of the tragedy of the commons does not 
account for communicative resources.  The final section of this chapter proposes that 
communicative commons have the potential to disrupt the tragic narrative of the commons, 
but that this potential is often obfuscated through our contemporary discourse around the 
nature of infrastructure, which positions certain forms of access as discrete media. 
Property 
The Rise of Private Property  
Examining what property is and how it works can elucidate the ways in which 
communicative practices are commodified – made alienable, transferable, and structured into 
salable cultural forms.  Property is a social claim about access to resources; it is culturally 
constructed, and as such, its meanings and applications can change over time.  Property has 
functioned in multiple ways, and served different ends, at various historical junctures.2  It 
means certain things at certain times to uphold and legitimate societal structures and norms.  
In feudal systems property was understood as rights to certain revenues conditional on the 
performance of particular social functions, such as maintaining a feudal keep.  Property also 
had a broader meaning beyond one’s right in material things and revenue, and included “a 
right in one’s life, liberty, honour, conjugal affections, etc.” (Macpherson, 1976: 106).  
Around the seventeenth century, private property came to be the dominant form of property, 
eclipsing earlier forms of property.  In Europe this corresponded with transforming socio-
                                                
2 Various scholars and philosophers have postulated on the meaning and purpose of property 
prior to the Enlightenment.  For example, Aristotle believed that private property was 
justified because it allowed men the opportunity to share and thereby express their better 
natures (Pol. Bk. II, Pt. V; Macpherson, 1976: 112).  For Augustine, private property was a 
vehicle with which to counteract men’s sinful nature (Weithman, 2001: 240; Macpherson, 
1976: 112).  In both of these instances, a philosophy of property is used to justify certain 
structures that are posited to be inherent within property. 
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political formations, most notably the shift from feudalism to constitutional monarchies, and 
later the rise of the democratic nation state.  New forms of capitalism were replacing older 
mercantilist and feudal practices of trade and ownership, and this included a widespread 
enclosure of many common lands (Thompson, 1991).  
With the advancements of capitalist systems, property became almost exclusively 
equated with private property.  At its most basic level property is “an enforceable claim of a 
person to some use or benefit of something” (Macpherson, 1976: 107).   It does not logically 
follow, however, that being able to enforce one’s claim to the to use or benefit of something 
should necessarily exclude someone else from the same uses.  This exclusionary right is what 
distinguishes private property from common property.  Common property guarantees the 
right to not be excluded from access to a resource, whereas private property guarantees the 
right to exclude others (Macpherson, 1976: 107).  The right to limit and exclude others from 
access was largely absent from definitions of property until the seventeenth century, when 
social contract theorists like Thomas Hobbes (1651) and John Locke (1690), stressed the 
need for a social contract, which would guarantee the right to private property.  Within fifty 
years of Locke’s Second Treatise (1690), property was generally equated with private 
property, while common non-exclusionary property “drop[ped] virtually out of sight” 
(Macpherson, 1976: 105).  Macpherson (1976: 111) notes that by the time David Hume 
wrote A Treatise on Human Nature (1739-40), wherein he asserted that the chief role of the 
state was to protect property, the notion of property as private had become so dominant that 
he defined property as “such a relation betwixt a person and an object as permits him, but 
forbids any other, the free use and possession of it” (Bk. II, Pt. I, Sect. X); i.e. his definition 
of property was a definition of private property as exclusion. 
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Property as equated with private property was increasingly seen as an unconditional 
individual right, which eventually resulted in it being more alienable and transferable. As 
opposed to earlier feudal definitions of property, private property was an absolute right “to 
dispose of or alienate, as well as to use” (Macpherson, 1976: 109).  This sort of property was 
necessary for a capitalist economy – in order for the market to function as the primary source 
for the allocation of labor and resources, labor and resources had to be understood as 
alienable, transferable, private property.   In medieval English law different people might 
have different rights to access resources and revenues (profits gained from those resources) 
from the same piece of land.  Often those rights were non-transferable; a person possessing 
rights to access the resources of a piece of land was not necessarily at liberty to sell or trade 
those rights to another party (Macpherson, 1976: 110).  Many people could all own the same 
piece of land because their ownership consisted of rights to revenue from the land.  However, 
since their rights to the revenue did not include the ability to exclude others from revenue, 
they didn’t own the thing itself (the land), nor could they sell it.  However, as capitalism 
advanced “rights in land [became] more absolute, and parcels of land [became] more freely 
marketable commodities” (Macpherson, 1976: 111).  This was in part due to the changing 
nature of the role of the state in enforcing property rights: 
The state became more and more the engine for guaranteeing the full right of the 
individual to the disposal as well as the use of things. The state’s protection of the 
right could be so much taken for granted that one did not have to look behind the 
thing to the right (Macpherson, 1976: 111). 
 
If, for example, you own the exclusive rights to the revenues of a piece of land, and these 
rights are secured by the state, your rights to the land become easily transferable; you can sell 
your rights to the land more easily.  
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Such alienable property allowed for increased trade, as well increasing accumulation 
of capital.  It also served to equate the idea of property with material objects themselves.  
With exclusionary individual rights to the revenue of a resource, and the state assuring these 
rights, not only are one’s rights transferable, but the very nature of how property is working 
shifts.  Property, as noted above, is a social claim about access, and it equates the claim with 
the thing itself.  When a person sells his or her exclusive rights to the land, it becomes 
equated with selling the land itself – the land itself becomes recognized as the commodity, as 
something that can be sold.  This more broadly equated property with material objects rather 
than as rights to the revenue from specific resources.   Despite property being a 
fundamentally shared discursive process that enables rights to use of resources, property is 
most often thought of as a thing: the New Oxford American Dictionary (2011) definition of 
property is “a thing or things belonging to someone.”  This is not, however, a legal definition, 
nor is it an historical definition, nor does it mean that the fundamental basis of property 
becomes a material object rather than a right. Rather, private property (exclusionary 
transferable rights) commodifies our environment and conflates the idea of rights to access to 
resources with actual materials. 
Legitimating Private Property: Property as Text 
These shifts in the notion of property, which came about in tandem with changes in 
capitalism, also threw into question how property rights were determined.  If property is an 
enforceable claim to access, where does this claim come from, and how is it enforceable?  
And how is enforcement of that claim socially justified? In a feudal property regime, 
ownership could be based on divine right; however, modern property regimes require a 
different justification for the initial right to ownership. There are several theories of how 
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ownership gets established, all of which, according to Rose (1994), involve some element of 
“first possession” – the initial establishment of ownership – as the basis of property.  The 
consent theory of ownership contends that the original property owner received the title 
through the consent of the rest of humanity, who were awarded ownership from God, the 
original first possessor.  The labor theory, drawing predominantly from John Locke (1690), 
asserts that ownership is derived from mixing one’s labor with something that is un-owned; 
within this theory, it is assumed that we each are in possession of our bodies and any labor 
our bodies perform.  A third theory of ownership, common law, is explicitly based in the idea 
of possession, and establishes claims for ownership by occupancy.  The basis of each of these 
theories is some form of first possession: God’s possession of His creations; one’s possession 
of one’s body and therefore one’s labor; and one’s occupancy – being there first – 
determining first possession. 
First possession as the basis of ownership necessarily calls into question what counts 
as a possession, and why possession counts as a claim to title.  Rose (1994), drawing on 
nineteenth century legal doctrines, offers that first possession is defined by a clear act, which 
implies that first possession is a generally understood statement; possession only exists if it is 
shared knowledge.  By this definition, ownership is less about rewarding useful labor than 
about asserting a right communicatively.  Therefore acts of possession are in fact texts, and 
ownership is award to the “the author of that text.”   
[A] ‘text’ about property [does not have] a natural meaning, independent of some 
group constituting an ‘interpretive community,’ or independent of a range of other 
‘texts’ and cultural artifacts that together form a symbolic system, within which a 
given text may make sense.  It is not enough, then, for the property claimant to say 
simply ‘It’s mine,’ through some act or gesture; in order for the statement to have any 
force, some relevant world must understand the claim it makes and take that claim 
seriously (Rose, 1994: 18). 
 
 
 
45 
Possession as a basis of ownership is fundamentally socially defined.  Since possession, or 
acts of possession, are texts and since texts only function culturally then possession as a basis 
for ownership of property must be cultural.  Property is less about control of a thing itself 
than about one’s relationship to other people; it is a relationship between the owner and the 
rest of the world.  Property is also reflective of more than individual self-interest.  People 
come up with common shared understandings of what property is even without formal state 
interventions or definitions, and each shared understanding of property, which is based upon 
cultural understandings of possession as legitimating ownership, constitutes a specific 
regime.  Because property is based within a collective understanding, Rose asserts that a 
property regime functions as a meta-property, which is “held in common by those who 
understand its precepts” (Rose, 1994: 127).  According to Rose (1994: 5), even “a regime of 
individual property is itself a kind of collective private property or metaphor; a private 
property regime holds together only on the basis of common beliefs or understanding” – i.e. 
private property depends upon a social acknowledgment first.  Although we are currently 
living in a regime of private property whose dominance was brought about by the emergence 
of capitalism, property regimes are always collective in nature, and actually function as 
common property.  This points to a paradox within the basis of private property: private 
property is founded upon the kinds of property regimes it attempts to foreclose. 
Paradoxes of Private Property: The Self-Interested Subject, the Prisoner’s Dilemma, and the 
Tragedy of the Commons 
Property theorists, especially those reliant on the idea of the social contract, such as 
Hobbes (1651) and Locke (1690), used a narrative of a prototypical state of nature, and of 
humans’ the entrance into civil society.  These narratives are reliant on certain assertaions 
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about human nature: humans are rational; humans are self-interested; and humans desire 
resources. The private property regime we are currently living in is based on creating a social 
system designed for best dealing with this kind of self-interested subject, who is the basis of 
the state of nature.  His life without the social contract is the “war of every man against every 
man” (Hobbes 1651: 633), and his self-interest it at the heart of why, in his Second Treatise 
of Government, Locke (1690: 16-30) proposed that people entered into social contracts in the 
first place: in order to preserve private property.  We need the right to keep others from 
resources (i.e. we need exclusive property rights), especially if those resources are scarce, 
because if people operate according to their own self-interests, they will deplete available 
resources.   
However, if these assumptions about human nature are not absolute, then these 
predictions will not always be correct and we will need narratives as post hoc explanatory 
approaches (Rose, 1994: 30).  According to Rose, to even form a shared understanding of a 
property regime requires a collective action: we have to mutually agree to recognize and 
abide by the customs we have set out to define ownership.  The human subject assumed by 
the necessity of a private property regime would make it impossible for such a regime to 
have been created in the first place – i.e. to go from a state of nature to civil society requires a 
community-interested, rather than self-interested, action.  
At the onset of private property, people have to set up the system… And indeed, even 
after a property regime is in place, people have to respect each other’s individual 
entitlements out of cooperative impulses, because it is impossible to have a 
continuous system of policing and/or retaliation for cheating.  Thus a property system 
depends on people not stealing, cheating, and so forth, even when they have the 
chance.  That is to say, all the participants, or at least a substantial number of them, 
have to cooperate to make a property regime work.   
A property regime, in short, presupposes a kind of character who is not 
predicted in the standard story about property.  And that, I suggest, is why the classic 
theories of property turned to narrative at crucial moments, particularly in explaining 
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the origin of property regimes, where the need for cooperation is most obvious.  Their 
narrative stories allowed them to slide smoothly over the cooperative gap in the their 
systematic analysis of self-interest (Rose, 1994: 37; italics in original). 
 
A private property regime is at some level cooperative, yet the basic assumptions about 
human nature predicated by a private property regime would foreclose the possibility 
collective behavior being in one’s personal best interest.   
The ideological interpellation of self-interested subject of the state of nature is 
necessary to maintain certain logics of capitalism; so in order to hold him up we have to 
naturalize him and say that he’s always been there.  This type of self-interested, 
individualistic subject is retroactively imposed as having been an historical subject: a 
naturalized subject position that has always been present.  This is apparent in the theories of 
Hobbes and Locke, who were both writing around the time that major changes in capitalism 
and property were occurring.  As texts reflective of their times, it is not coincidental that their 
narratives naturalized the kind of subject best suited to the new forms of property.3  
However, this subject position, which continues to animate the neoclassical economic view 
today, contains at its foundation a logical flaw. The self-interested human subject is not the 
subject who was able establish property regimes in the first place.  
According to Eleanor Ostrom (1991: 5), this logical flaw at the center of the rational, 
self-interested Enlightenment subject creates a paradox: “…that individually rational 
strategies lead to collectively irrational outcomes seems to challenge a fundamental faith that 
rational human beings can achieve rational results.”  Rose (1994) explores Ostrom’s paradox 
through game theory, using the prisoner’s dilemma.  This is a situation wherein “all parties 
have to give up something for the sake of a higher long-term collective total, but it is not at 
                                                
3 Hobbes’ Leviathan (1651) is often cited as drawing directly from his experiences in 
England during the Civil War (1642-1651).   
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all clear that they will do so, especially since each has some individual motive to cheat on 
any cooperative arrangement” (Rose, 1994: 35).  The scenario of the prisoner’s dilemma 
(figure 1) is this: two men are arrested for participating in the same crime, held separately 
from each other, and questioned about the other’s involvement.  If neither prisoner tells on 
the other, then the police won’t have enough evidence to convict either of the full set of 
charges, so they will each be sentenced to lesser crimes of less than a year (option A).  If one 
prisoner tells on the other, but the other stays silent, then the prisoner who told will go free 
and the one that stayed silent will be convicted of the entire crime and receive a three-year 
sentence (options B and C).  If both prisoners talk, then they will both be convicted for two 
years for shared culpability (option D).   
 
Figure 2.1: The Prisoners’ Dilemma 
 
 Prisoner B stays silent Prisoner B talks 
Prisoner A stays silent Option A:  
Both parties get less than a 
year 
Option B: 
Prisoner A gets 3 years 
Prisoner B goes free 
Prisoner A talks Option C: 
Prisoner A goes free  
Prisoner B gets 3 years 
Option D: 
Both parties get 2 years 
 
 
In this situation one can see how an individually rational and self-interested decision 
could produce results that would be collectively irrational.  Rose (1994), in explaining the 
prisoners’ dilemma, turns to fishermen.  Imagine a group of fishermen have access to a lake 
with a finite number of fish.  It is in each fisherman’s individual best interest to fish as much 
as he can and hope that the other fishermen won’t do the same (options B and C), but if every 
fisherman opts for this individually rational behavior, they will overfish the lake, and there 
will not be enough fish to repopulate it, destroying the resource for everyone (option D).  
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This is a “tragedy of the commons”: In a situation where a resource is limited, a group of 
self-interested subjects, each acting in his or her own best individual interest, will deplete the 
resource so that none can use it, to the disadvantage of all.  This individually rational choice 
(to pick C first assuming that the other “prisoner” will also opt to cheat), however, is not the 
most collectively rational; both prisoners will serve longer sentences if they serve their own 
self-interests, and the fishermen will catch fewer fish – hence the paradox.  
Given these assumptions about human nature, common management of a resource 
will always result in a tragedy of the commons.  Thus, one of the main arguments for 
continued enclosure of the commons is that it will ensure better management of resources. 
Despite the notion that a private property regime actually functions as a “meta-property” held 
in common by all those who participate in it (Rose, 1994: 127), the dominant discourse of 
resource management within the United States maintains that the best way to manage 
resources, especially scarce, limited, or valuable resources, is through private property.  This 
is because private property regimes are social systems which assume that individual self-
interest will always come before collective-interest, even if individual interests would be 
better served by placing the collective interest first (as demonstrated by the prisoner’s 
dilemma and Ostrom’s paradox).  
The idea of the tragedy of the commons was picked up with renewed vigor in popular 
discourse after the publication of Garrett Hardin’s (1968) article “The Tragedy of the 
Commons.”  A social Darwinian, Hardin believed in the survival of the fittest: within a 
system of fixed limited resources, only the “strongest” – those best suited to the environment 
– could gain access to these resources.  According to Hardin, we are self-interested 
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individuals, and we will each strive to obtain resources for ourselves and not for others.  Such 
self-interest, he asserted, would result in a tragedy of the commons: 
 
The tragedy of the commons develops in this way.  Picture a pasture open to all.  It is 
to be expected that each herdsman will try to keep as many cattle as possible on the 
commons.  Such an arrangement may work reasonably satisfactorily for centuries 
because tribal wars, poaching, and disease keep the numbers below the carrying 
capacity of the land.  Finally, however, comes the day when the long-desired goal of 
social stability becomes a reality.  At this point, the inherent logic of commons 
remorselessly generates tragedy 
 As a rational being, each herdsman seeks to maximize his gain.  Explicitly or 
implicitly, more or less consciously, he asks, “What is the utility to me of adding one 
more animal to my herd?” … The rational herdsman concludes that the only sensible 
course for him to pursue is to add another animal to his herd.  And another; and 
another…But this is the conclusion reached by each and every rational herdsman 
sharing a commons.  Therein is the tragedy.  Each man is locked into a system that 
compels him to increase his herd without limit – in a world that is limited.  Ruin is the 
destination toward which all men rush, each pursuing his own best interest in a 
society that believes in the freedom of the commons.  Freedom in the commons 
brings ruin to all (Hardin, 1968: 1244). 
 
Drawing on the work of the seventeenth century economist and social theorist Thomas 
Malthus, Hardin put forward the idea that population had grown so exponentially in the 
recent decades that we would soon reach the point where there would not be enough food to 
sustain us as a species.  Malthus (1766-1834) was an economist and social theorist who is 
most well know for his work An Essay on the Principle of Population (1798) in which he 
purports that that while food production increases at a linear rate, population increases at an 
exponential rate.  The result is that at a certain point the food supply will not be able to 
support the population.  The point at which food production can no longer sustain human 
population is referred to as a Malthusian catastrophe or a Malthusian check.  Hardin believed 
such a crisis was imminent and blamed this future on what he saw as the inevitability of 
humans’ natural predilection to mismanage resources.  Hardin believed that there was no 
 
 
51 
technological solution to this problem, but rather that the resources of the world needed to be 
regulated stringently, since leaving resources in common would bring “ruin to all” (ibid.).  
Hardin’s (1968) article is often used to justify the need to enclose common spaces, 
and to explain why common resources are best controlled through private ownership.  
However, Hardin was critiquing laissez-faire economics, which he saw as not doing enough 
to control the world’s natural resources.  He asserted that the tendency in classical economics 
is “to assume that decisions reached individually will, in fact, be the best decisions for an 
entire society” (1968: 1244).  Hardin, like Ostrom (1991), noted that individually rational 
decisions can have collectively irrational outcomes.4  However, whereas Ostrom (1991) takes 
careful consideration of where common resources management has worked in the past and 
continues to work today, Hardin believed human nature will lead to our mutual destruction 
unless we take radical steps to limit the population: state control over reproduction, including 
mass sterilization, especially in the Third World; the cessation of all forms of aid both 
internationally and within the United States; and the denial of universal human rights.  While 
he recognized the detrimental impact this would have on civil liberties, he asserted that this 
injustice was preferable to the total destruction of the human race, which he claimed would 
be the case if people were left to their own devices (1968: 1247). 
This narrative of tragic resources mismanagement normalizes discourses around the 
necessity of private property, especially in relation to scarcity.  Capitalism creates more than 
just commodities; it also creates demand for those commodities and for the commodity-form 
itself.  According to Macpherson (1976), much of the scarcity in capitalist societies is created 
by the system of capitalist production itself.  This system generates ever-increasing consumer 
                                                
4 Ostrom’s book, Governing the Commons: The Evolution of Institutions for Collective 
Action (1991) was a direct critique of Hardin’s assertions about the tragedy of the commons. 
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demands, in relation to which there is scarcity by definition (1976: 122); a commodity will be 
more valuable if it is scarce.  Exclusive property rights create more demand by making things 
less sharable. In a common property regime individuals are guaranteed the right to access a 
resource, but not to exclude others.  So, for example, if Sally went fishing on Tuesday, and 
Sandra went fishing on Wednesday, and Timothy went fishing on Thursday, then they would 
be able to fish the same lake.  But it Sally has exclusive property rights to the lake, she can 
take all of the fish, and doesn’t have to let Sandra or Timothy fish at all.  If Sandra or 
Timothy wants to fish, they have to pay Sally or each buy another lake.   
This is not to say that limited resources don’t exist; there are only so many fish in a 
given lake at a given time.  But there are ways of managing the resources collectively (option 
A in the prisoner’s dilemma) besides private property.  Saying that there is no way to do this 
except through private property, because we are all self-interested, is actually a way to 
encourage further consumption.  Capitalism demands scarcity and modes of consumption 
that continuously produce scarcity.  Self-interested subjects consume in such a manner so as 
to produce scarcity.  Private property narratives naturalize this sort of subject, and then assert 
the need for private property regimes to manage these impulses, because this subject will 
always produce a tragedy of the commons.   
Private property, by guaranteeing the right to exclude others from accessing a 
resource, makes such rights of access more easily transferable – more alienable.  And this 
alienability conflates property rights with the thing itself; it equates rights with the actual 
commodities.  Common property, on the other hand, hinders market allocation of labor and 
resources by making property less alienable and transferable, since it only guarantees rights 
to access, not to exclude others from access.  Since the seventeenth century, common 
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property has been antithetical to capitalist interests.  Hence the emergence of common 
property must be obfuscated and restructured into private property in order to function within 
capitalist economies.  Wherever possible, the commons have been enclosed and made 
private.5   
There have been many examples throughout history, however, where people have 
struggled against such enclosures of the commons, and placed the collective good above that 
of personal self-interest.  Ostrom discusses several of them in her book Governing the 
Commons: The Evolution of Institutions for Collective Action (1991), and paradoxically, 
according to Rose (1994), one such moment was the founding of private property regimes 
themselves.  Private property is a social construction that naturalizes certain assumptions 
about human nature that are essential to capitalism.  Property could have been conceived of 
otherwise: In and of itself property cannot function as explicitly private property since it is 
based upon communicative systems of shared understanding.  All property regimes, even 
private property regimes, essentially function as common property since they do not restrict 
access to the communicative resources that establish property regimes in the first place 
(Rose, 1994: 37).  At the heart of any property regimes lies the commonality of a shared 
belief system centered in communicative practices.  It only functions if held in common – 
like communication, it exists as shared or not at all.  
The Communicative Commons 
We need to remember that property is a right to access, rather than a specifically 
exclusionary transferable right that can be equated with material itself, because this allows 
for imagining ways for property to be otherwise.  The fundamentally shared nature of 
                                                
5 The processes are in fact changing today given the commodity structures of digital 
information.  This is discussed in detail in chapter 5. 
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communication means that it cannot function as an exclusionary property – communication 
itself cannot be solely private property because the right to exclude others from it would 
cause it to lose its function.  Communication always has the potential to be more than its 
commodified forms, in part because innovations in infrastructure generate the possibility of 
new cultural forms that have not yet been commodified.  This is because innovations in 
communication infrastructures produce new communicative resources.  These are common 
generative resources, and private property regimes must commodify them using cultural 
forms (media products, which are actually forms rather than objects) in order to make profits.  
Understanding these resources as scarce is indicative of the kinds of property capitalism 
requires and produces.   
There is a parallel between the way that property has come to be understood as 
material objects and the way that communicative resources have come to be understood as 
natural resources.  The commodification of communicative practices tends to misinterpret the 
materiality of communication. The history of property that Macpherson (1976) addresses by 
drawing mostly on English and other European legal history is one predominantly focused on 
the commodification of land.  Water and air have been mostly excluded since they were not 
taken to be scarce.  However, as humans extended themselves into the seas and the skies in 
increasing numbers, new policies have emerged around how these territories would be 
understood as properties (Hay, 2012).  Likewise, when people began to use radio technology, 
the need for rights to use the electromagnetic spectrum emerged. The range of 
electromagnetic frequencies, referred to as airwaves, became property, but when people first 
began using them, these frequencies functioned as common property.  And for each 
technological innovation that has expanded the amount of information that can be moved by 
 
 
55 
these frequencies, capitalist interests have demanded new controls upon these frequencies.  
These controls have been justified by asserting that these emergent media resources are 
susceptible to a tragedy of the commons. 
To critique the notion that all types of commons are subject to the tragic model, 
Donald Nonini (2006) distinguishes between four different types of commons: natural 
resources commons; social commons; species commons; and intellectual and cultural 
commons.  Each of these commons is distinct due to the different types of resources.  Natural 
resource commons, to which Hardin (1968) was referring, include all the animals and land 
that humans have shared dominion over.  This is a more traditional understanding of the 
commons as management of a shared, and often-limited, resource.  It includes both 
renewable resources (forests, fisheries, etc.), and non-renewable resources (land, air, water, 
oil).  Social commons involve resources created by human labor and “are organized around 
access by users to social resources” (Nonini, 2006: 166), which include social and 
community services such as caring for children, the elderly and infirm, as well as what one 
might think of as municipal services: policing, trash removal, water purification, etc.  Species 
commons include “inherent attributes of the human species” (Nonini, 2006:167): the body 
itself; organs; and the genome.6  Intellectual and cultural commons include ideas, languages, 
                                                
6 This is the least developed sections of the commons that Nonini (2006) identifies, but offers 
a fascinating topic.  A further exploration of species commons could have some interesting 
implications for exploring technologies of cyborgs, feminism, reproductive rights, and non-
human genomes.  It implies that our material existence is encoded in information – that all 
matter could somehow be so encoded and that this has resource potential as yet unimagined. I 
would also posit that this category might include species wide use of technology.  Human 
engagement with technology has been argued to be that which defines us more than anything 
else as distinct from other animals.  A species commons could be said to include the 
evolutionary knowledge of the combined human species.  Our large brain capacity allows us 
as a species to maintain what others have learned – 
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and art, and have recently been described as the products of immaterial labor.  According to 
Nonini: 
Intellectual and social commons are organized around shared intellectual and cultural 
resources, such as scientific concepts, theories, methods, data, technologies and 
devices of research, and artistic and musical products, artistic and creative skills, 
artistic and artisanal technologies, etc. …Although like all resources they are finite, 
intellectual and cultural resources are non-rival goods…one can argue that intellectual 
and cultural resources can be created and regenerated only through social exchange 
and sociability…Unlike natural-resource commons, which are subtractive, intellectual 
and cultural commons are both non-subtractive and generative (2006:167, italics in 
original). 
 
Distinguishing between these different types of commons can be helpful in disputing the 
tragic model, since it offers up types of commons that will be less susceptible to “tragic” 
overuse; most notably, intellectual commons are generative, so they are less susceptible to 
overuse than finite non-renewable natural resource commons. 
Nonini (2006: 167) asserts that all resources, even generative ones, are finite.  I argue, 
however, that the very way we understand something as a resource is by its uses, and it is the 
uses of a resource rather than its matter that position the resource as finite.  This is not to 
deny the material existence of the environment, with its given amounts of landmass, fresh 
water, air, plants, animals, etc.  However, human existence within the world is technological 
by nature – i.e. it is about making use – and our technologies will have a direct impact on 
how the matter in our surroundings functions as a resource. The finiteness of resources 
depends directly on human use, since our very understanding of something – material, idea, 
service, etc. – as a resource depends upon its utility.  A resource is always more than inert 
matter; it is also its forms and uses.  For example, a plot of land is often referred to as the 
                                                                                                                                                  
wheel, but rather our spheres of knowledge can increase with each generation.  This is 
because communication is a fundamentally shared process.  
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quintessential non-renewable limited natural resource, but this depends on use.  Say you have 
one acre of land.  You could build a structure that covered 43,560 square feet of space, but if 
you build a second level you would double the potential space that you could occupy (a 
spatial layering).  The utility of a resource is dependent upon technological capabilities – i.e. 
the capability of putting the resource to different uses.  The doubling of space by putting the 
land to different uses is indicative of how space cannot be divorced from material practices 
(Harvey, 1990).  Technology is not just a matter of tools, but rather an active force; it adds 
something to the human experience of the world. Technology is what allows us to make use 
of our material environment for specific purposes.  It is both the process of how humans 
come to make use of the world and the physical means through which this use is achieved; it 
is both a process and set of material objects.  Technology moves people, information, and 
goods across space, but also creates, shapes and forms that space.  Technology is always tied 
to how humans exist in space – it is indicative of their relationship to space – since it is the 
way that humans extend themselves. This meaning of technology includes not only tools, but 
also language and communication in general – ways we extend our consciousness beyond 
our bodies, which in turn shape the codes through which we understand our lived realities.   
How we understand a resource will be explicitly dependent upon how we technologically 
engage it. 
Just as there are other types of subjects than those normalized by current regimes of 
capitalist property, there are other ways of understanding resources than as limited.  The 
subject of capitalist regimes of property is also the same as the subject that manages limited 
resources into a tragedy of the commons.  However, just as these subjects have to be 
produced, so too do these limited resources.  There are many contemporary examples that 
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contradict both the assumed naturalness of the self-interested subject, and this type of 
naturally scarce resource, and there are many documented examples of functioning commons 
in existence today (Ostrom, 1991: 58-102).  I want to consider the idea of a communicative 
commons, which is an example of a commons that reworks what a resource is.  Like a more 
traditional understanding of an intellectual commons, a communicative commons is self-
sustaining: the more it is used, the more of it there is.  However, communicative commons 
also have ties to natural resource commons, social commons, and even species commons.  
These communicative commons arise with innovations in communication infrastructure, but 
are then enclosed through the commodification of cultural forms.    
Communicative commons disrupt Nonini’s distinctions between different types of 
commons and resources.  One can see elements of each of his categories within 
communicative resources that are collectively managed.  Perhaps most obviously 
communication can be tied to intellectual and cultural commons, where Nonini (2006: 167) 
includes language.  Communicative “goods” are generated through social exchange.  They 
are non-subtractive and generative – the more they are used the larger the potential for 
further communication, hence the more extensive the resource.  However this already 
contradicts Nonini’s assertion that resources are finite by definition.  But aside from being a 
cultural and intellectual resource, communication is also part of social commons, and even 
species commons.  As with resources managed within Nonini’s concept of a social commons, 
communication is fundamentally produced by human labor and is necessary for the social 
functioning of communities.  Communication is also part of the species commons, as it is an 
inherent attribute of the human species (Nonini 2006: 167).  Beyond ties to these three forms 
of commons/resources, communicative commons are connected to and can even function as 
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natural resources.  Communication media (and all communication is mediated) are material 
and always occupy some sort of physical space, and are therefore also tied to natural 
resources commons.  However, natural resource commons are in some capacity always 
already intellectual and cultural insofar as defining something as a natural resource is itself a 
discursive process implying use.   
Communicative commons are the collective management of commonly shared 
communicative resources that are generated through communicative acts and accessed by 
cultural forms.  These communicative resources are both material and immaterial.  These 
resources consist of the spatial layers produced by the mobilization of communication 
brought about by infrastructural innovations.  For example, the electromagnetic spectrum is 
part of a communicative resource, but it is not precisely the spectrum (the frequencies and 
wavelengths of electromagnetic radiation) that is a resource.  Abstractly, the spectrum itself 
is no more a resource than the color green is a resource.  Green is a range of electromagnetic 
radiation measured in wavelengths (λ) from 520-570 nanometers (nm) and frequencies (f) of 
approximately 525-575 terahertz (THz).  Green is part of the visible spectrum (λ 380-700 
nm; f 430-790 THz) and can be seen by the human eye.  But how one might use the color 
green (and a resource is always determined by its use), and how one might understand the 
color green within communicative codes, and how one might thereby commodify the color 
green, is dependent on its social, political, cultural, and economic uses.   
The frequencies and wavelengths of green, however, have not been made into a 
communicative resource in the way that radio waves (λ 1 mm – 100,000 km; f 300 GHz – 3 
kHz) have, in part because the way that we access green (though our eyes) is thought to be 
ubiquitous and accessible to all – a commons that cannot be used up.  However, certain 
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frequencies and wavelengths have been made useful to us through technology.  Radio waves 
are some of the most valuable communicative resources: communications companies in the 
United States alone have paid over sixty billion dollars in spectrum auctions since 1994.  
These waves are not materially different from the color green.  What is different, however, 
are the applications and uses of these waves, and the technologies needed to access them.  It 
is not the frequencies themselves that constitute the resource, nor is it the infrastructures 
themselves, but rather the uses they allow.  As our networks of communication, both wired 
and wireless, have expanded into new forms and new infrastructural innovations, new 
communicative spatial resources have opened up: coaxial cable laid under city streets 
allowed for increased channel space; fiber optic cables using infra-red radiation have 
increased broadband space allowing more and more information to pass through and be 
stored in cyberspace.  These spaces, however, are constructed as limited spaces, and control 
over these spaces has then been legitimated through asserting the potential of a tragedy of the 
commons. 
Too often when applying theories of the commons to communication, soft 
infrastructures (language, cultural forms, contexts of meaning) are said to produce 
intellectual and cultural resources, while hard infrastructures (wires, satellites) are described 
as administering natural resources.  However, since all communication is material, soft 
infrastructures use and distribute finite natural resources; and since all communication is 
generative, hard infrastructures produce intellectual and cultural resources.  I don’t mean to 
argue that the materials we use to create hard infrastructures – trees for paper, copper and 
glass for wires – are not limited, or that they are endlessly reproducing.  However, I do wish 
to highlight the ways that our communicative resources have been socially constructed as 
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scarce through their articulation to natural resources, which are seen as fixed and finite and 
prone to overuse if not properly regulated.   
Communicative resources are discursively positioned as finite natural resources in 
order to make them appear limited.  This limitation is part of what capitalism works to 
produce; resources are made valuable by establishing them as limited and useful.  Going 
back to the tragedy of the commons, a limited resource within a capitalist society will be best 
managed as private property.  However this is generally not assumed to be the case if the 
resource isn’t limited.  It is only when the scarcity of a resource emerges that this sort of 
control over access is called for, but this limitation is determined by use.  Think of air – we 
talk using air as a medium, but we cannot talk all at once or we would not be understood. 
This, however, has not brought about the commodification of air.  This is because air is 
thought of as ubiquitous – so plentiful that we cannot use it up.  More to the point, when we 
speak and send vibrations through the air we are not “using it up.”  Sending frequencies – 
mechanical waves – through the air doesn’t deplete the air, although we cannot all use it at 
once.  Nor does sending radio transmissions through electromagnetic frequencies deplete the 
electromagnetic spectrum.  We cannot “use it up,” or to put it another way, “There’s no 
scarcity of spectrum any more than there’s a scarcity of the color green” (Reed, qtd. in 
Weinberger, 2013).  This scarcity is generated by use and design in order to exact forms of 
control.  I want to engage the concept of intellectual commons, and question its 
disarticulation from natural resources in order to think through what communicative 
commons are, and what they can offer.  By separating our communicative acts and processes 
into natural resources on the one hand (our use of means of transmission such as pigeons, 
trains, wires, and the electromagnetic spectrum), and intellectual and cultural resources 
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(languages, meanings, forms) on the other, we tend to miss the way scarcity is constructed as 
part of our communicative resources, because the commodification of communicative 
practices eclipses the materiality of communication. 
Infrastructure as Social Formation 
Analyzing communication infrastructure allows for a way to examine the materiality 
of communication.   Infrastructures create new communicative resources by allowing for 
innovations in the mobility of communicative meanings and practices. More than just 
transmitting information, such mobility shapes the contexts in which information is received.  
Infrastructures of communication are developed in order to facilitate the movement of 
existing communicative meanings and practices, but these meanings and practices will reflect 
back onto the contexts in which they are received, altering the contexts and generating the 
possibility for imagining new forms these meanings and practices can take.  Infrastructures 
are always social and cultural.  They transmit existing cultural forms, but they also produce 
the contexts wherein new forms can be received and understood.  For example, Raymond 
Williams notes in Television (1974) that early attempts were made to bring visual signals to 
previous communication structures such as the telegraph and the radio; however:  
[T]he new systems of production and of business or transport communication were 
already organized, at an economic level; the new systems of social communication 
were not.  Thus when motion pictures were developed their application was 
characteristically in the margin of established social forms – the sideshows – until 
their success was capitalized in a version of an established form, the motion picture 
theater (1974: 10-11, italics in original). 
 
There has to be a field of reception before an emergent cultural form can take hold.   Here 
Williams points to a particular moment of the emergence of a cultural form as a commodity – 
the movie.  In order for this form to function as a commodity it must become part of the 
modes of “social communication.”  Mobility precedes the social reception contexts, which 
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precede the emergence of new forms, and the way that forms of communicative practices are 
commodified is in part due to the infrastructure that allows for their mobility.   
 Infrastructures move communicative meanings and practices, yet neither these 
meanings nor these practices can be fully commodified (made completely alienable) because 
they can only function within modes of “social communication;” they only exist 
meaningfully within a social context that structures their reception and their use.  Without 
such reception contexts, a form will fall out of use (for example MySpace, compact discs, 
Betamax, or the zograscope).7  Infrastructures are systems that combine technological objects 
and cultural practice, where technology is always cultural and culture – since it is about 
extending ourselves beyond ourselves – is always technological.  So how do we get our 
communication, our most profoundly shared social system, to be commodified?  How can 
something that only functions as shared become exclusionary private property?  This 
question is at the root of business models for modern telecommunication companies.  One 
way communicative practices can be commodified is through spatializing these practices.  As 
communicative forms are mobilized in new ways through infrastructure, they layer space, 
and these layers of space become useful.  As such, these layers, generated by new forms of 
communicative mobility, become communicative resources.  Infrastructures provide new 
ways of accessing and producing meanings, which serve to add layers to our lived 
environments.  A cultural form is a structure of access to a communicative resource 
generated by infrastructure.  Property too is a structure of accessing a resource, and in this 
way, cultural forms themselves function like property rights.  They grant us access to the 
                                                
7 More examples of technological innovations that have not attained the level of commonness 
necessary to sustain themselves can be found in Lisa Gitelman and Geoffrey B. Pingree 
(2003) New Media, 1740-1915, or Bruno Latour (1996) Aramis, Or, the Love of Technology. 
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communicative resources opened up by infrastructural systems.  For example, early use of 
radio waves created access to spectrum use that allowed for both point-to-point 
communication and non-commercial broadcasting.  Television programs allow us even more 
access to spectrum space.  Websites, and hypertext transfer protocols allow us access to the 
communicative resources of cyberspace.  Mobile apps and web 2.0 platforms allow us 
different forms of access.  Each form, enabled by existing infrastructure, allows access to 
existing communicative resources, while simultaneously creating the contexts in which new 
forms can be imagined.  Structuring these forms as commodities is the primary job of 
telecommunications corporations. 
One of the things capitalism does, according to Macpherson (1976), is collapse the 
right to access a resource with the material of the resource itself.  A cultural form allows us 
access to a communicative resource, and telecommunication companies try to make this right 
of access (the forms) exclusionary private property.  This can be done through technological 
devices (television sets, radio receivers, computers, mobile phones – i.e. objects) or through 
services (paying for broadband, or cable or Internet television services) that serve to equate 
access to the resource (the form) with the resource itself.  The result is then retroactively 
dubbed a discrete medium.  One of my tasks in this project is to stop thinking about media as 
things, as discrete predetermined entities, and instead begin to understand them as particular 
social formations that solidify, represent, and reproduce certain hegemonic forms and 
structures.  A medium is not a “thing,” in the same way the “the ’60s,” “my childhood,” and 
“the good life” are not “things.”  Rather these are all categories we might use to describe a 
series of practices, meanings, and historical events that came to possess a unifying signifier, 
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and what went into those signs, those formations – and what was left out – is, of course, 
contested. 
According to Lawrence Grossberg:  
We need to begin to ask how the “media” themselves are produced as 
apparently isolated entities. What are the social apparatuses that produce “the 
media,” first as closed and self-enclosed, second as relatively autonomous, 
and third as regimes of mediation and more specifically, as signifying? What 
form does that autonomy takes in particular conjunctures? Why do we assume 
“media” to be something that foregrounds its technological existence, its 
hardware, as its essence? How is the distribution of formations—such that one 
would never think of elevators or air conditions as “media”—accomplished 
and accomplished in such as way that it appears so commonsensical? But also, 
how are particular formations produced as unique “media,” defining our 
primary task to be that of identifying the distinctive features of each 
“medium”? Is its distinctiveness technological, or as a system of 
representation, or as a system of consumption, or as a structure of experience, 
or as a map of dispersion across everyday life, or as a modality of 
intermediality or even intersensorial? And just as importantly, why and how 
are what we commonsensically call “media” constructed as obviously 
mediating, and as if they were the only mediating formations (2008, Ch. 5)? 
 
Here a medium is narrative – a story we tell ourselves to justify the singularity we assign it 
and forget that we so named it in the first place.  This narrative allows us think of media as 
inert objects that we can exert control over, instead of the perhaps scarier idea (certainly the 
less individually focused notion) that our systems, our technologies, are in fact bigger than 
the supposed agents that create them.  
These successful discrete “media” get structured as such in order to construct 
mediation as a limited resource which allows, demands, and frames the necessity for 
management under a tragic model, retroactively defining the medium qua cultural form as an 
a priori entity that has always been limited and disavowing that it could have been 
understood otherwise.  Rethinking communication infrastructure and communicative 
commons through a materialist model disrupts this tragic narrative.  This is what the 
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following case studies look at: moments where access to communicative resources was 
increased, and discursive moves to structure the resource produced by that access as limited.  
What is fascinating about communication infrastructure is how what it produces (which 
according to Carey is reality itself) becomes property, and then how that property becomes 
private.  Carey quotes John Dewey: “Men live in a community in virtue of the things they 
have in common; and communication is the way in which they come to possess things in 
common” (1989: 22).  Yet over and over, what by its nature begins as common becomes 
privatized.  There are many different reasons and justifications for this process (such as the 
narrative of the tragedy of the commons), and this dissertation explores particular moments 
when an infrastructural change – a social adoption of a technology – demonstrates this 
process.  
The call here is neither to return media technologies to their “natural” common form, 
nor to produce them as common.  Rather this analysis aims to help us understand both how 
media commons are created and enclosed, in order to make better informed interventions.  
An examination of infrastructure enables the unpacking of the materiality of media itself, as 
distinct from media as technology, as signs, or as social/political institutions.  Hence, rather 
than looking at radio, television, and the Internet (all discrete media), I am looking at 
airwaves, cables, and hybrid technologies, which are amalgams of wireless and cable 
infrastructure.  The case studies laid out in this project examine this trajectory from 
mobilization of technology, to the production of space, to resource and property, by tracing 
out an historical analysis of the emergence of particular media infrastructures, which then get 
dubbed as discrete media, but which I prefer to refer to as “media formations.”  To fully 
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understand the social political implications of current media debates I argue it is necessary to 
explore how these media first became understood as resources.   
Too often media are considered to be either fixed discrete objects or services.  
Current debates over media access, such as net-neutrality and broadband access, inadequately 
address how these technological formations came to be understood as resources in the first 
place, and they therefore fall short of providing a legitimate critique for adequate access.  
The processes of privatization and enclosure of common communicative resources, which 
has been the model for controlling electronic communication infrastructures since the 
telegraph, no longer function in the same manner today in regards to digital communication 
in cyberspace.  To limit the argument to being about priority packets of tiered systems of 
access, or data overconsumption, displaces focus onto the content of these media – i.e. what 
is being moved by the infrastructure.  Providing an adequate system of critique necessitates 
tracing back how new forms of communication became mobilized.  In this way a study of 
infrastructure becomes a way into looking at access. We need to reexamine how property 
discourse has commodified electronic communicative resources historically in order to 
understand how this is changing the present moment and why policies such as net neutrality, 
which are meant to preserve common access to communicative resources, are not able to 
radically alter these processes of commodification. 
This dissertation looks at existing arguments around policy, technological limitations, 
and economic structures in order to make a larger argument about the nature of technology 
and human communicative systems.  In this analysis I pick out moments where our media 
narratives had not yet fully formed or solidified, because I see these moments as having had 
– or having – the potential to produce radical change.  New communication technologies 
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have the potential to be sites wherein new regimes of property can be configured, and these 
are the moments where hegemony can be won or lost. 
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CHAPTER 3: WE WANT THE AIRWAVES: TERRITORIALIZING THE 
ELECTROMAGNETIC SPECTRUM 
 
Baby your mind is a radio (The Talking Heads, 1986) 
 
Introduction 
Each new communications technology has an impact on social life.  Broadcasting 
represented a new cultural form – a new product of media organizations.  It was made 
possible by the preceding cultural form of wireless telegraphy, which drew directly from the 
form of the telegraph.  Carey (1989: 201-230) notes how the introduction of the telegraph 
separated communication from transportation; for the first time information could move 
faster than human bodies.  Broadcasting marks a different sort of change in mediation: a 
change in the relationship between the sender and the receiver.  There were means of “mass” 
communication prior to broadcasting: newspapers, books, speeches and live performances.  
The telephone also offered a sense of "liveness" that remains synchronous while traversing 
space.  Broadcasting, however combined the two in unprecedented ways, and changed the 
way the electromagnetic spectrum was used as a resource.  In this chapter I explore how a 
series of communicative innovations became structured into a new cultural form: that of 
commercial broadcasting, and how this enabled the commodification of the communicative 
resource that was produced by this new infrastructure.  Prior to the emergence of commercial 
broadcasting anyone with a radio transmitter or receiver could access the spectrum.  This sort 
of generalized access defined the electromagnetic spectrum as common property.   In order 
for commercial broadcasting to become the dominant cultural form of radio, access to the 
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electromagnetic spectrum had to be divided up and distributed, but these divisions are not 
intrinsic to the spectrum itself.  Rather the potential of the spectrum was struggled over and 
shaped to make such divisions appear necessary, in order to retroactively give justification 
for a corporate model of the airwaves.  
There are several excellent renditions of the emergence of radio (Barnouw, 1966; 
Douglas, 1987), and it is not my purpose to offer a complete history of early broadcasting.  
Rather, this chapter explores specific technological advancements and historical situations in 
order to examine the contexts in which infrastructural innovations have allowed for the 
evolution of new cultural forms, how these forms have layered space, and how that space has 
become a resource that was then commodified.  The airwaves, also know as radio waves or 
radio frequencies (RF), are certain frequencies of the electromagnetic spectrum (EMS), 
which came to be understood as useful – as having the ability to change the way that humans 
communicate over distance.  Initially this communication mirrored previous cultural forms 
enabled by wired infrastructures such as the telegraph and the telephone.  However, 
developments in radio technology created potential for new cultural forms, which changed 
the ways radio communication worked.  This positioned the EMS as a layer of space, and as 
a resource that was both useful and limited, and therefore susceptible to the tragedy of the 
commons. 
I begin this story with a brief explanation of what the electromagnetic spectrum is – 
it’s properties and some of its uses – in order to clarify its relationship to communicative 
resources.  The spectrum cannot itself be commodified; however, its uses and applications, 
which are made available only through technology, can limit access to it, and thus allows for  
the commodification of forms of access.  In order to clarify this distinction, I offer an 
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explanation of the (problematic) materiality of the spectrum.  The second section of this 
chapter looks at early experiments in radio technologies.  I explain how the electromagnetic 
spectrum allowed for new forms of communicative mobility, and how this resulted in the 
potential for new cultural products and cultural forms.  Radio technology was initially 
conceived as a wireless version of the telegraph (“wireless telegraphy”); this form of radio 
was based on expanding the previous forms of point-to-point communication enabled by the 
telegraph and the telephone.  However, radio technologies opened up new communicative 
potential, since the omnidirectionality of radio waves presented the capacity for broadcasting, 
which involved sending one signal to a potentially limitless number of recipients.  Using 
sources that attempt to narrativize this process, I look at how the early inventors of radio 
technology – Gugielmo Marconi, Lee de Forest, and Reginald Fessenden – as well as 
amateurs and hobbyists, began to shape the uses of radio communication, and how these 
changes raised concerns for various corporate and military interests. 
The third section of this chapter examines how these new forms of mobility produced 
a certain understanding of how the electromagnetic spectrum functioned in relation to space.  
In this section I look at how governmental regulations and military interests, in particular 
those of the U.S. Navy during World War I, were instrumental in positioning radio 
communication as a spatial layer, which became useful as a resource.  The navy resolved a 
number of patent struggles that had hindered collective technological progress in several 
areas of radio development.  By solving these technological incompatibilities, naval control 
of radio technology allowed greater ease of access to electromagnetic frequencies.  This in 
turn made these frequencies more useful, and repositioned them as potential resources, but at 
the same time it also presented new modes of controlling those resources. 
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The fourth section of this chapter turns to how corporate interests restructured this 
electromagnetic space after the war, offering up new ways for this space to be understood as 
a resource, and for this resource to be understood as property with commercial viability.  
After the end of World War I, many parties became interested in the emergent cultural form 
of broadcasting.  Corporate representatives petitioned for government regulation of the 
electromagnetic spectrum, claiming that the airwaves were overcrowded, and that signals 
were interfering with each other – that “the airwaves became the biblical Tower of Bable” 
(Grossberg et al. 2006: 399).  This petitioning resulted in the corporate backed Radio Act of 
1927, and a few years later the Communication Act of 1934, which established the Federal 
Communication Commission.  In these Acts the use of the electromagnetic spectrum was 
divided up among a few large corporate interests ostensibly for the good the American 
people; these regulations were designed to prevent a tragedy of the commons within the 
airwaves.  However, this justification for controlling the airwaves functions retroactively.  
The forms of corporate broadcasting that emerged during the post-war years were designed 
to structure the spectrum as scarce.  The forms themselves produced the scarcity needed by 
capitalism to justify the privatization of the airwaves. 
Mobilizing communication creates space, which is retroactively defined as a limited 
resource in order to justify specific regimes of private property.  The sections in this chapter 
highlight particular moments when aspects of this continual process come to the fore.  Each 
section examines new forms of mobilities, and how this works to spatialize and commodify 
the electromagnetic spectrum.  Through an in depth analysis of the how of the 
electromagnetic spectrum came into daily use, this chapter examines the sorts of codes and 
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standardization protocols this required, and how these made the spectrum into a resource and 
a site of struggle.   
A Note on the Electromagnetic Spectrum  
While I will not be going deeply into the physics of how the electromagnetic 
spectrum works, in order to better understand how the spectrum is created as limited, a few 
basic facts about the nature of the spectrum need to be explained.  The electromagnetic 
spectrum is the full possible range of frequencies and wavelengths over which 
electromagnetic radiation, including visible light, radio waves, gamma rays, and X-rays, 
extends (figure 3.1). Radiation is the emission of energy as either waves or particles, and 
electromagnetic radiation occurs when electric and magnetic fields fluctuate in tandem 
perpendicular to each other (NASA, n.d.).  Electromagnetic radiation travels at the speed of 
light, approximately 186,000 miles per second, and is measured in terms of wavelength or 
frequency.  Wavelength (λ) indicate the length of the waves as measured in meters (m), 
whereas frequency (ƒ) is the number of occurrences of a repeating event in time, and is 
measured in cycles per second, or hertz (Hz).  Since the speed of light is a constant, 
wavelengths are inversely proportional to their frequencies.  An electromagnetic wavelength 
will have a fixed corresponding frequency: the longer the wavelength, the shorter the 
frequency and vice-versa (figure 3.1). 
Wavelengths within the spectrum are literally every size imaginable. The smallest 
theorized wave is the size of the Planck Constant (approximately 10−20 of the diameter of a 
proton), and the largest studied waves are larger than our planet, and potentially the size of 
the entire universe (Godse and Bakshi, 2009: 8-10). What is most important about the nature 
of the electromagnetic spectrum for my project is that, first, electromagnetic waves 
 74 
Figure 3.1: Frequencies and Wavelength in the Electromagnetic spectrum  
 
 
Name Wavelength (m) Frequency (Hz) 
Gamma ray Less than 0.01 nm More than 10 EHz 
X-Ray 0.01 nm to 10 nm 30 EHz – 30 PHz 
Ultraviolet 10 nm – 380 nm 30 PHz – 790 THz 
Visible 380 nm – 700 nm 790 THz – 430 THz 
Infrared 700 nm – 1 mm 430 THz – 300 GHz 
Radio 1 mm – 100,000 km 300 GHz – 3 kHz (3x1011 Hz – 3x 103 Hz) 
 
Wavelength Abbreviations    Frequency Abbreviations 
 
km= kilometers     kHz=kilohertz (103 Hz) 
mm=millimeters     MHz=megahertz (106 Hz)   
nm=nanometers    GHz=gigahertz (109 Hz) 
      THz=terahertz (1012 Hz) 
PHz=petahertz (1015 Hz) 
EHz=exahertz (1018 Hz) 
 
Figure 3.2: Radio Waves (not to scale)  
 
(Commission for Communications Regulation, n.d.) 
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are not what we would typically think of as matter since they are both waves and 
particles, and second, the spectrum in principle is infinite and continuous.  Wavelengths 
can be infinitely small and large, and there is energy at all wavelengths within the 
spectrum.  Given this, we use only a small percentage of the electromagnetic spectrum 
for communication purposes, but that percentage is highly regulated.   
We use different frequencies of the electromagnetic spectrum for different things, 
and these frequencies have been the basis for various different emergent technologies.  X-
rays have allowed us to see inside of our bodies.  Ultraviolet and infrared radiation has 
been used in various projects, from paints to night vision goggles, to fiber optic cables.  
Radio waves, also known as airwaves, are the set of frequencies that span from three 
kilohertz to three hundred gigahertz, and range in wavelength from 1 millimeter to 100 
kilometers; they are the basis for all kinds of broadcasting.  What gets contested when 
divvying up the part of the spectrum we call radio waves is not simply the specific 
frequencies (measured in hertz), but also the distance that the broadcast signal travels 
within geographical space: how strong the signal is.  While most of our communication 
technology that uses the electromagnetic spectrum uses radio waves, what we more 
commonly think of as radio, the frequencies picked up by AM/FM receivers, only span 
between approximately 300kHz to 300MHz (figure 3.2).   
Another essential thing to understand about the spectrum is that at a quantum 
mechanical level all light (which can refer to all electromagnetic radiation, although 
generally we think of it exclusively as visible light) exhibits properties of both particles, 
which have mass, and waves, which transfer energy.  When something emits lights it is 
producing a photon: 
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A photon is produced whenever an electron in a higher-than-normal orbit falls 
back to its normal orbit. During the fall from high energy to normal energy, the 
electron emits a photon -- a packet of energy -- with very specific characteristics. 
The photon has a frequency, or color, that exactly matches the distance the 
electron falls (Harris and Freudenrich, 2000). 
 
Light is a collection of one or more photons traveling as electromagnetic waves.  
Essentially, at a quantum mechanical level energy and matter not separate, and neither 
“particle” nor “wave” fully describe how quantum-scale objects behave. 
I highlight both the infinite potential of the spectrum as well as its wave-particle 
dualities because, when discussing commercial broadcast radio, a tragedy of the 
commons is usually invoked in order to justify the regulation of the spectrum. This 
tragedy, however, mistakenly assumes that the electromagnetic spectrum is a non-
renewable natural resource.  Just as we cannot say that the color green is a limited natural 
resource, we cannot say that radio waves are (Weinberger, 2003).  One of the main 
reasons that radio frequencies are allotted in the way they are is because they are said to 
interfere with each other; if two broadcasters are sending out information on the same 
frequency then a listener will here two stations at once, and not be able to enjoy either.  
However, this is not because of the spectrum itself, but rather due to the technological 
limitations of receivers and transmitters.  According to MIT computer scientist David 
Reed (qtd. in Weinberger, 2003), “Photons, whether they are light photons, radio 
photons, or gamma-ray photons, simply do not interfere with one another…They pass 
through one another.”  Therefore the interference isn’t due to the waves themselves: 
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The problem isn’t with the radio waves. It’s with the receivers: “Interference 
cannot be defined as a meaningful concept until a receiver tries to separate the 
signal. It’s the processing that gets confused, and the confusion is highly specific 
to the particular detector,” Reed says. Interference isn’t a fact of nature. It’s an 
artifact of particular technologies. This should be obvious to anyone who has 
upgraded a radio receiver and discovered that the interference has gone away: The 
signal hasn’t changed, so it has to be the processing of the signal that’s improved. 
The interference was in the eye of the beholder all along. Or, as Reed says, 
“Interference is what we call the information that a particular receiver is unable to 
separate” (Weinberger, 2003) 
 
Photons have a material nature; however, they cannot in fact occupy space: “If 
photons can pass through one another, then they aren’t actually occupying space at all, 
since the definition of ‘occupying’ is ‘displacing’” (Reed qtd, in Weinberger, 2003).  
While the EMS isn’t itself space, it nonetheless has come to function as a spatial layer, 
because humans were able to use radio frequencies to communicate – to mobilize 
meanings and practices. Through this mobilization the electromagnetic spectrum became 
a layer of space, because it came to be seen as something that something else moves 
through – i.e. a medium.  It is a series of frequencies generated by the oscillation of 
electric and magnetic fields; it is radiation, which is the movement of energy – waves 
generating from a point.  The spectrum is movement, yet it is often thought of (and dealt 
with in policy) as if it were a fixed amount of space.  This is because it adds to the uses 
and meanings of space, which are themselves productive of space; this is a process I have 
referred to as spatial layering.  When we speak to each other we generate mechanical 
sound waves that move through air.  When we send radio waves out with a transmitter, 
signals are also moving through air (although the air is not necessary for them to move 
through – they do not require matter to transfer their energy, although matter can disrupt 
the waves).  We cannot hear radio wave with our ears, which are only able to receive 
mechanical waves; yet radio waves are all around us, and we access them constantly with 
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any number of devices.  Because the electromagnetic spectrum moves through air in this 
manner, it comes to seem that there are two levels at which sound transmissions 
(frequencies) are moving: the mechanical; and the electromagnetic.   
As I have noted before, electromagnetic radiation is all around us.  Visible light 
itself is electromagnetic radiation: radiation that can be received through our eyes, which 
can only pick up frequencies of radiation between 790 THz – 430 THz.  Photons of these 
frequencies are then sorted into images in our brains, which are made meaningful through 
cultural codes.  Our minds are literally receivers of electromagnetic transmissions, which 
add meanings and layers to our experienced environment.   Our receivers (our eyes, and 
ears, and brains) also limit and structure the amount of information we are physically able 
to process, just as our radio receivers do (for example, we cannot see ultraviolet light).  
The physical nature of the spectrum itself has infinite potential, which is only limited by 
our technological systems of use.  Both the ability to compress information and the 
invention of new systems of distribution are examples of technological innovations 
renewing or expanding the potential use of existing spectrum space.  
Understanding the spectrum as space, and understanding it as a resource are two 
separate but simultaneous occurrences.  Using the spectrum makes it by definition a 
resource, and this resource is spatial because it adds a layer of meanings and practices to 
space.  However, the spectrum must be understood as a limited natural resource in order 
to legitimate control, through being structured into private property.  Capitalism is about 
competition in a market.  It needs limited resources, so that clear exchange values can be 
affixed to commodities.  Structuring the electromagnetic spectrum as a limited resource is 
the necessary to creating a market for spectrum space.  The cultural forms of commercial 
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broadcasting, by of their technological specificities, created such limitations.  The reason 
the potential for new cultural forms is so important is because the spectrum only becomes 
“property” because it gets used like property; it gets rented (and now auctioned).   We 
have to construct the spectrum as space, so that we can understand it as limited, so we 
can justify its particular formations of commodification. The spectrum is not limited; it is 
an infinite set of frequencies.  However, the infrastructural architecture of the systems we 
have in place for radio broadcasting and reception, including the cultural form of “radio,” 
construct the spectrum as limited (Weinberger, 2003).   
New Forms of Mobility: Wireless Telegraphy and Non-Commercial Broadcasting 
In the later part of the 19th century, innovations in radio technology opened up 
new possibilities for “wireless” communication.  However, the forms this communication 
would take were not clear from the technologies’ inception. Initially the forms of radio-
based communication reflected earlier cultural forms of the telegraph. In their first 
iterations, radio technology allowed for messages to be sent from point to point 
wirelessly.  This was referred to as wireless telegraphy, and worked essentially as a 
wireless version of the telegraph and telephone, mirroring the cultural forms of these 
earlier infrastructures.  However, radio waves transmitted through air (i.e. wirelessly) 
flow omnidirectionally.  The two parties most interested in developing radio as point-to-
point communication were large corporations already invested in telecommunication, and 
the military, especially the Navy.  These organizations saw the omnidirectional nature of 
radio wave transmissions as at best inconsequential, and at worst an obstacle to point-to-
point communication. 
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However, there were others interested in the omnidirectional nature of radio 
transmissions, namely hobbyists, inventors, and individual entrepreneurs, and it was 
through their efforts that a different cultural form began to emerge:1 non-commercial 
broadcasting also know as Ham Radio.  The advent of point-to-point wireless 
communication using radio waves, created an increased interest in these waves, and led 
to a number of different parties experimenting with their potential uses.  Radio hobbyists 
and entrepreneurs had interests in developing technology that used radio waves, but not 
necessarily for point-to-point communication; they wanted to redefine the way radio 
waves were being accessed.  In so doing, they created the possibility of a new cultural 
form: broadcasting.  The innovation in radio technology that allowed for point-to-point 
mobilized communicative meanings and practices in new ways, and also created the 
potential for new cultural forms. 
Radio as Point-to-Point Communication 
Guglielmo Marconi is generally credited with inventing wireless telegraphy.  His 
initial experiments in what was then known as Hertzian waves (later electromagnetic 
waves) created a way to send Morse code dots and dashes wirelessly, allowing for 
synchronous communication outside of the confines of wired infrastructure.  Such 
synchronous communication was not a new idea: the telegraph had been in use for almost 
fifty years by the time that Marconi began his experimentation; and the telephone, 
patented in 1876, was already well known about and beginning to have popular 
                                                
1 These categories are based on Thomas Streeter’s (1996) categories: amateurs, 
entrepreneurs, admirals, and managers, in his chapter “A Revisionist History of 
Broadcasting, 1900-1934.”  Each of these categories interacts with and depends upon 
each other.  For example, often inventors couldn’t invent without either corporate support 
or direct employment.   
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commercial success.2  While these technologies, especially the telegraph, had enormous 
implications for both commerce and culture (Carey, 1989: 201-230), there were 
technological limitations to these systems; in particular the requirement of wires 
presented difficulties for maritime commerce and communications.  
By the time Marconi began experimenting with Hertzian waves, there was already 
a demand for wireless Morse code transmissions.  The telegraph had been extremely 
beneficial in facilitating commerce and development across large swaths of land (Carey, 
1989: 201-230), but its infrastructure was much more difficult to implement across water. 
Samuel Morse, the inventor of the telegraph, began experimenting in undersea cable 
transmissions as early as 1842, and by 1852, submarine cable spanning the English 
Channel successfully connected Paris and London. However, transatlantic cables 
remained extremely difficult to construct and maintain.  In 1857 Morse began working 
with the entrepreneur Cyrus B. Field to lay the first transatlantic cable.  The first three 
attempts failed, but 1858 the forth attempt made a successful connection.  However, this 
connection failed with a few days, and remained unreliable for decades (Burns, 1999).  
Submarine cables were erratic and susceptible to damage by both natural and mad-made 
interference.  Additionally, such cable systems could not facilitate communication 
between ships at sea, or ships and the shore.   
                                                
2 Because of the complex and multifaceted nature of the implementation of new 
infrastructural systems, it is difficult if not impossible to locate specific dates on which 
they “began” or were “invented.”  Rather, one can only point to key moments in 
technological development and cultural adoption of particular technological uses, since 
infrastructure is always composed of both technological components and cultural 
components, the two always being intertwined. The first telegraph transmission on the 
Morse telegraph within the United States occurred on May 24, 1844. 
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Marconi, who was born in Italy in 1874, moved to England in 1896 after the 
Italian Minister of Post and Telegraph expressed no interest in his work – a black box 
capable of transmitting Hertzian waves.  The expansive British Empire relied heavily on 
their naval power and telecommunications as they were “held together by thin lines of 
ships and threads of ocean cable” (Barnouw, 1966: 11), and seemed a logical location 
choice for generating interest, and hence revenues, in a project such as Marconi’s.  His 
initial work in England aimed to assist ship-to-ship and ship-to-shore communications in 
order to facilitate both military and commercial expansion in previously unavailable 
ways.  With radio technologies one could check on the progress of a ship's movements, 
its safety, and its speed.   This new method of wireless communication could also 
facilitate the control of a large fleet of ships over a wide expanse. 
Radio as wireless telegraphy offered a new form of communicative mobility by 
moving information wirelessly using the electromagnetic spectrum.  This upset Western 
Union’s monopoly of telegraphy, and offered significant military advantages, especially 
for the Navy, by facilitating ship-to-shore communication.  However, it was based upon 
reaffirming the same cultural uses that had already been embraced by the telegraph and 
the telephone: point-to-point communication.  But Marconi’s work did more than provide 
the technological means to access the spectrum to send message; he provided a cultural 
and economic structure for defining how people could use his radio technology, and these 
uses were based upon previous uses of existent infrastructures.  Moreover, he organized 
the distribution for his products and services, which he eventually developed into a large 
international corporation.  In 1897, Marconi received a patent for his black box and 
joined forces with British investors in order to form the Wireless Telegraph and Signal 
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Company, which later became Marconi’s Wireless Telegraph Company, Ltd. (also 
referred to as Marconi Co.).  In 1899 the state of New Jersey incorporated a subsidiary of 
Marconi Co. named Marconi Wireless Company of America, also known as American 
Marconi, so that Marconi patents could be used in the United States.  Although he 
initially began his company selling equipment, Marconi soon adopted the billing strategy 
used by telegraph companies: 
A Marconi company would install equipment on a ship and furnish a man to 
maintain and operate it.  The equipment would remain Marconi property, and the 
man a Marconi employee.  An annual fee to the Marconi Company would cover 
the use of the equipment and the services of the operator (Barnouw, 1966: 17). 
 
Barnouw (1966: 17) notes that when Marconi ceased to sell equipment, he began selling 
communication, i.e. the cultural form itself, which redefines what a media product is.   
The ability to communicate wirelessly is a communicative resource, and one that 
Marconi was able to commodify.  This commodification of a communicative resource 
structures access to this ability to communicate into a commercially viable formation.  
Marconi, like the telegraph and telephone companies before him, shifted the emphasis of 
his commercial model from selling equipment to selling services.  While Marconi 
equipment was patented and sold by Marconi Co., their business model relied upon 
maintaining control over an entire communicative system through the services of the 
wireless operator.  However, the telephone and telegraph companies had to build their 
systems over land.  This layered the space of the land, and at each step of laying down 
wires, these companies had to negotiate with governmental authorities for the rights to 
lay the wires.  We will see this process in a later iteration in the next chapter.  The 
telegraph layered space by allowing for new forms of communication to transverse it 
(Carey, 1989: 201-230).  The people who controlled this new form of communication 
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were the telecommunication corporations: the investors in the “hard” infrastructure.  But 
the way they exerted their control also included “soft” infrastructures: an overall design 
on how to generate profit from these technologies.  This was done via maintaining 
ownership of the physical devices that access the wires, and through paying operators to 
send and receive messages.  Through setting up the forms of the systems, they 
determined who could accesses these means of communication and to what ends.  This 
was the cultural form of the telegraph: the structures and forms that made telegraph 
communication both understandable and profitable as the product of that particular 
organization of the medium.  Marconi adopted these same forms – controlling the points 
of transmission and reception through maintaining ownership of the technological objects 
and having a company operator – in his establishment of radio as a system of 
communication. 
Marconi began the process of making the “airwaves” an alienable private property 
by making it “[look] like territory with strategic value” (Streeter, 1996: 76).  “Marconi 
was the first to pursue the radio business with a service-based, hierarchical structured 
organization that did not so much compete as it limited competition by controlling access 
to that spectrum and the system of communication it made possible” (Streeter, 1996: 72). 
Marconi sold a service granting access to move messages through space, or in other 
words, access to that space.  Marconi’s technological inventions created a new way to 
communicate by accessing a way to move messages across space that had been 
previously inaccessible.  And in so doing, Marconi spatialized the electromagnetic 
spectrum, and made the spectrum into a resource.  Thus Marconi made access to the 
electromagnetic spectrum into something that could be sold.  Marconi was successful not 
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just because he discovered new ways to move information, but because he figured out 
how to sell it: how to limit it and construct its use value as a resource and a commodity.  
This is part of how a media formation becomes retroactively dubbed a discrete 
medium:  developments in media history are often described as though a medium is 
developed, in this case access to the electromagnetic spectrum, and then a business plan 
is developed to sell it.  This assumes, however, that there was some innate medium that 
existed in toto outside of its uses.  While the electromagnetic spectrum did exist before 
Marconi began selling access to it, it is its uses that define it as a medium (as something 
that can be moved through), not the other way around.  This is why “radio” is a media 
formation rather than a “medium”: it involves matter, technology, and cultural forms, 
structured within an overarching infrastructural system. 
Marconi’s work was just as much cultural as it was technological. He defined the 
first way that radio waves came to be seen as property, by creating a cultural form that 
defined and structured access.  Before Marconi’s radio systems the EMS was harnessed 
within cables; but as an abstract field of radiation that exists ubiquitously around us, it 
remained unused by human technology.  Marconi’s black box, and adjoining billing 
model, accessed the spectrum in a new way, which expanded its use as a resource.  
However this expansion was based on previous cultural forms, and as such, the 
omnidirectional nature of radio transmissions was seen as unnecessary.  Marconi’s work 
however, opened up other possibilities despite his rigid adherence to previous forms.  By 
showing that it was possible to send messages via the EMS wirelessly, his work created 
the potential for other uses.  Inventors and entrepreneurs took up the potential 
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omnidirectionality had to offer.  This would in turn generate new forms that would 
redefine how the spectrum was understood as space.  
Radio as Non-Commercial Broadcasting 
While Marconi’s contributions to radio communication relied upon adherence to 
already established cultural uses of radio technologies, other inventers and entrepreneurs 
were very interested in radio’s omnidirectionality, which offered the potential to 
broadcast a signal: to send a single signal out to many receivers.  Broadcasting embraced 
omnidirectionality and created allowed for the development of new cultural forms.  There 
were many different inventors and innovators working on electromagnetic waves and 
fields.  They worked both independently and in corporate settings; some owned patents 
themselves, while others’ work was patented by their corporate employers.  The two 
inventors aside from Marconi who are generally regarded as being the most important to 
the advent of broadcasting – i.e. to expanding the possibilities of omnidirectional 
transmissions of wireless signals via electromagnetic waves – were Reginald Fessenden 
and Lee de Forest.   
The Canadian born Reginald Aubrey Fessenden is credited with developing the 
technology necessary for the first voice transmission.  Drawing on Marconi’s work, and 
his own experience working with Thomas Edison, Fessenden developed an alternator that 
would allow for a continuous wave rather than the interrupted wave used for transmitting 
Morse code wirelessly.  Working under the auspice of General Electric (GE), Fessenden 
was able to design and build a high frequency alternator whose continuous wave could 
transmit a human voice.  Because Fessenden designed his alternator while in the employ 
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of GE, they owned the patent right to Fessenden’s alternator, as well as rights to certain 
refinements he made in vacuum tubes (Dominich et al., 1993: 17).  
The first voice broadcast is widely held to have been on Christmas Eve, 1906, and 
included Fessenden playing the violin and reading biblical verses from Luke, as well as a 
phonograph recording of Handel’s “Largo.”  This broadcast was ostensibly heard by 
wireless operators at sea on ships in the area of Brant Rock, Massachusetts.3  Fessenden’s 
work, stressed an interest in transmitting both voice and music even though this was seen 
as frivolous by most industry standards (Barnouw, 1966: 20).  The push in the majority of 
the industry at the time was for increased distance, usually with the explicitly stated goal 
of transatlantic dissemination of Morse code.  However, Fessenden was committed to 
expanding the potential uses of “wireless telegraphy,” especially towards a wireless 
version of the telephone.  
Fesseden’s work in voice transmission was changes what could be done with 
radio waves, however he remained committed to expanding already existent cultural 
forms.  It was Lee de Forest and a host of amateur and hobbyist operators who were 
interested in the possibilities of broadcasting: the idea that one message could 
intentionally be sent out to many listeners.  De Forest invented a new kind of receiving 
device, which ha called the Audion.  The Audion was a triode: a three-element detector, 
which was the forerunner of the vacuum tube (Douglas, 1987, 50).  In its earliest 
formations the Audion was only capable of slightly amplifying received signals; 
however, by 1912: 
                                                
3 This broadcast attracted the attention of the United Fruit Company, whose international 
shipping business and the perishable nature of their cargo spurred an added interest to this 
type of communication.  They would later become part of the GE-RCA-AT&T cross 
licensing pact. 
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vacuum tubes could be employed in electrical circuits that made radio receivers 
and amplifiers thousands of times more powerful, and could also be used to make 
compact and efficient radio transmitters, which for the first time made radio 
broadcasting practical (White, 2003: ch. 10). 
 
The Audion triode eventually became essential in both transmitters and receivers.  It 
allowed for stronger signals to be sent for longer distances, as well as easier reception of 
those signals, and thereby improved upon Fessenden’s invention and increased the 
accessibility of broadcasting.  De Forest patented the Audion in 1906, but in 1914 he sold 
his patent to AT&T, while maintaining the right to sell the device for non-profit use 
(White, 2003: ch. 10).   
While de Forest’s innovations improved point-to-point radio communication by 
making the signal both stronger and clearer, his work also repositioned what radio could 
do.  Fessenden had made voice transmission possible, but de Forest’s Audion made 
possible the first commercially available devices to be able to send out and receive 
wireless voice transmissions, and re-imagined the use of radio technology.  By increasing 
the technological capabilities and availability of reception, de Forest’s Audion provided 
the technological potential for radio to be more than point-to-point communication, 
person-to-person communication.  In 1909 de Forest’s mother-in-law made what may 
have been the first political broadcast when she sent out a plea for women’s suffrage over 
the airwaves (Barnouw, 1966: 27).  On January 13, 1910 de Forest transmitted a 
performance of Cavelleria Rusticana and Pagliacci from the Metropolitan Opera House 
in New York City.  Expanding on previous work, his early forays into broadcasting began 
to conceive of a broad audience for radio – that there could be people with access to the 
“ether” who would want to hear messages intended for more than just themselves.  
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However, this would not come into mainstream existence until after World War I and 
then in a government and corporate backed commercial form.  By combining a dream of 
a broadcast audience, with the determination to create the technological ability to better 
receive radio transmissions, Lee de Forest’s contribution to radio history was social as 
well as technological.   
Aside from Fessenden and De Forest, there were many other inventors of 
technologies that used radio waves.  There were also amateurs, or hobbyists (Streeter, 
1996) who utilized these emergent technologies to suit their own interests, which, while 
potentially self-serving, were very seldom corporate.4  These inventors’ and amateurs’ 
innovation in radio technologies expanded the uses and forms of access to the 
electromagnetic spectrum.  Non-commercial broadcasting was the object of great 
curiosity and experimentation from 1906 (the year de Forest invented the Audion) until 
1917, when the United State entered the war with Germany and the U.S. navy seized 
control of all radio instruments, both corporate and amateur alike.  These years leading up 
to World War I saw a plethora of new technologies.  Some of these innovations were lost 
or hopelessly delayed due to patent struggles, because it was very difficult for one 
company to build on the work of another.  However, other inventors and inventions 
simply never gained recognition because their interests were neither corporate nor 
military.  Many of these inventors were hobbyists – non-professionals with an interest in 
exploring the communicative capacities of radio waves.  Amateur experimentation in 
radio broadcasting stemmed from communicative rather than commercial or military 
                                                
4 Already established corporations are notoriously conservative in investing in the new 
cultural forms, instead preferring to rely on previous established forms.  See example in 
footnote 3. 
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interests.   Before 1912 there were no legal restrictions on radio transmitters, and anyone 
with a little ingenuity could access the spectrum.  Hobbyists with an interest in Hertzian 
waves abounded, and in fact, Streeter (1996) and Douglas (1987) credit the amateurs and 
hobbyists with the idea of broadcasting.  There were a number of wireless, electronic, and 
radio “clubs” throughout the country, as well as individual radio experimenters. This 
popular experimentation was brought about in part by the relative ease of constructing 
both transmitters and receivers.  Some of these radio enthusiasts began as amateur 
telegraph operators, while others were early adopters of a new trend in radio 
communication. 
At schools and colleges, groups in electricity clubs defected and formed wireless 
clubs, and later radio clubs.  Some assisted, and also prodded, faculty 
experimentations.  Boys – and men – were constantly filing down nickels to make 
coherers, or winding wires around round objects – broken baseball bats or, later 
on, Quaker Oats boxes.  In attics, barns, garages, woodsheds, apparatuses took 
shape…Some people were drawn by the drama that awaited them in the airwaves, 
others by technical fascination.  Most started with a receiver, with transmission as 
the next step.  For each one who was already transmitting there were always many 
who had not yet reached this stage (Barnouw, 1966: 28). 
 
While the majority of radio clubs remained local organization, two national 
organizations, the Radio League of America (RLA) and the American Radio Relay 
League (ARRL), founded by Hiram Percy Maxim and Clarence Tuska in 1914, worked 
to coordinate local transmissions nationally through a series of signal relays (White, 
2003: ch. 12).  There were also numerous publications devoted to wireless technologies 
and experimentations such as Wireless Age, a trade magazine started by American 
Marconi in 1913 to promote their business (Barnouw, 1966: 37), the Electrical 
Experimenter (1913-1920), QST (published by ARRL), Electrical Review, Radio 
Amateur News, Amateur Work, Electrical World, Electrician and Mechanic (which had a 
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“wireless club section”), Technical World, and Scientific American. Broadcasting was 
seen as eccentric rather than opportunistic, a hobby rather than a business. The “ether” 
was a place for experimentation,5 and these hobbyists were experimenting with more than 
the electronics themselves.  They were also dreaming up new uses and applications for 
radio technologies.  They were opening up the cultural forms of radio, as both the first 
broadcasters, and the first audience for radio.  However, mainstream America wouldn’t 
embrace the potential of radio broadcast transmissions until after World War I, when 
large corporations (RCA, with the help of General Electric, AT&T, and Westinghouse) 
were able to develop a commercial structure for how the omnidirectionality of radio 
could turn a profit. 
Formations of Space: Early Regulations and the First World War 
The First World War abruptly halted this environment of experimentation and 
entrepreneurialism, but it also paved the way for different kinds of technological 
advancements.  During World War I, both the U.S. and the British Navies seized control 
of radio broadcasting and manufacturing facilities in their respective countries.  In the 
United States, development, production, and distribution of radio equipment were all 
united under naval control.  This massive state intervention allowed for (or forced) a 
unifying set of technological standards and tied the economic fates of the major industry 
players together.  The technical specifications of radio technology might have looked 
very different if the state, in particular the Navy, hadn’t intervened, forcing corporations 
to share patents, and setting the standards for future broadcasting. Corporations would 
                                                
5 This hobbyist atmosphere often accompanies new technologies.  This is also very well 
documented around the rise of the World Wide Web and the spread of cyber punk and 
hacker culture in the 1990’s.  See, for example, Douglas Thomas’ Hacker Culture (2002). 
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most likely have continued trying to best each other by developing entirely separate 
systems rather than working together with what they already had.  The seizure of radio 
operations also paved they way for commercial broadcasting by changing the way that 
amateur radio equipment users were able to access the spectrum, and by redirecting the 
role of government in controlling the electromagnetic spectrum.  All of these factors 
shaped the way that the electromagnetic spectrum was accessed, and how it came to 
function as a resource that could be commodified and controlled. 
Prior to World War I there had been little regulation of the electromagnetic 
spectrum, and regulations that were put in place were designed to deal with radio 
transmissions as they pertained to point-to-point communication, especially in relation to 
maritime commerce.  In 1903 the first international radio conference was held in Berlin. 
It was organized by the German government who feared that Britain, who already held 
monopolistic control over sea transportation, would also come to dominate radio 
communications as well (Howeth, 1963: XVII, sec. 1).  When Marconi emigrated from 
Italy to England, his research was fueled and funded by Britain’s interests in maintaining, 
developing, and expanding its naval power, for which ship-to-ship and ship-to-shore 
communication was necessary.  Both Germany and the United States were concerned that 
through the British-based Marconi Company, Britain had domination over radio 
communication.   
In 1906 there was another Berlin based conference, which resulted in the Berlin 
Treaty, and marked the first international regulation of radio.  The 1906 treaty was a way 
for state authorities to step in and insert themselves into governance of the emergent 
space of the airwaves.  Radio transmissions were still predominantly used as point-to-
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point communication, however the different separately owned systems for these 
transmissions were not generally compatible with each other: a Marconi receiver could 
not necessarily receive transmissions from a non-Marconi transmitter.  In an effort to 
make point-to-point radio communication more unified and accessible, the treaty 
“required maritime users of radio to communicate with all other users, regardless of the 
systems being used” (Streeter, 1996: 77).  However, the U.S. did not sign the treaty at the 
time, but waited until 1910 when the U.S. Congress passed the Wireless Ship Act, which 
was supposed to bring the U.S. into accordance with the Berlin Treaty.  It also required 
ships to have radio equipment and certified radio operators on board (White, 2003: ch. 
23).  This only increased demand for Marconi radio equipment, and by 1912, American 
Marconi, a British company, had established a firm monopoly on radio transmission 
within the U.S. (Howeth, 1963: ch. XXVII, sec. 1).   
The sinking of the Titanic in 1912 sparked increased pressure on Congress to 
further regulate maritime radio use and to “take steps to crush the pirates of the air and 
remedy abuses which result in dire danger to passenger vessels” (New York Harold, 
1912, qtd. in White, 2003: ch. 23).6  Less then six months after the Titanic went down, 
Congressed passed the Radio Act of 1912.  The Radio Act of 1912 was written without 
thought to commercial broadcasting – radio was still predominantly considered as 
wireless telegraphy, or as a hobbyist medium.  However, this legal measure, while not as 
frequently cited by media scholars as the Radio Act of 1927 or the Communications Act 
of 1934, had serious implications for the future shape of broadcasting in the United States 
                                                
6 The New York Harold owned and operated a radiotelegraph station, OHX, and had an 
economically vested interest in keeping the airwaves reserves such point-to-point 
communications (White, 2003: ch. 23). 
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in three ways.  First, it demonstrated an emerging conceptualization of the airwaves as 
being part of space, as a layer of space that could impact ships and cause danger, and that 
the government had a vested interest in controlling.  However, while this layer had uses, 
it was not yet regulated as a limited natural resource since its uses did not yet demand its 
limitation.  Second, it marked the precedent for future governmental regulation of the 
airwaves, but in such a way that privileged the then dominant cultural form of wireless 
telegraphy. Third, a clause in the Radio Act of 1912 made possible the military’s seizure 
of all radio equipment and operations during World War I. 
By 1912 the omnidirectionality of radio waves, and the ease of amateurs to use 
airwaves for non-commercial broadcasting was finally becoming a problem for the state, 
if not yet for businesses, who had yet to realize the commercial potential of broadcasting.  
The regulations in the 1912 Act sought to control the omnidirectionality of radio 
transmissions, as they now had the potential to interfere with point-to-point commercial 
or military transmissions.  The 1912 Radio Act was the first measure within the U.S. to 
legally control and limit access to the electromagnetic spectrum, and it set the stage for 
how access to the spectrum would be defined.  It apportioned different frequencies for 
different types of services, largely divided up between the Navy and commercial 
operators, and once its wartime clause was enacted, it denied amateurs and hobbyists any 
spectrum access.  These “restraints would be enforced, not by the courts in the name of 
common law property rights, but by agencies of the federal government, in the name of 
the public good; access would be characterized more as a privilege than a right” (Streeter, 
1996: 78).  The 1912 Act legally set precedent to define the spectrum as space, but as a 
space that was not yet conceived of as scarce.  The need for spectrum regulation that 
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managed it as such had yet to be called for, since the commercial forms of point-to-point 
communication did not yet demand complete control of the spectrum in order to be 
profitable.  This would not happen until after WWI, when advances in radio technology, 
enabled by the U.S. Navy’s monopolistic control, created the potential for even greater 
access to the spectrum.  
Military Control During WWI 
A clause in the 1912 Radio Act stipulated that “in a time of war or public peril or 
disaster” the government could take over any radio apparatus (Sec. 2).  Hence, in 1917 
the U.S. Navy was able to assume control of all aspects of radio operations, both hobbyist 
and commercial, and all amateur radio broadcasting was ordered closed.  The U.S. Navy 
took over all commercial wireless stations as well, which at this point were not 
broadcasting stations, but rather ship-to-shore communication facilities, and assumed 
control over all radio equipment production within the United States, in order to employ 
radio technology directly as an instrument of state security.  During World War I radio 
offered a military advantage over previous communication technologies as it was a far 
safer means of message transmission than undersea cable, since it was not susceptible to 
sabotage.7  
This military monopoly on radio had two effects.  First, the military takeover of 
manufacturing enabled a temporary resolution to a series of patent disputes that had been 
preventing standardization and innovation in radio technology.  By allowing for patent 
sharing and enforcing a uniformity of parts, the Navy was able to create better 
                                                
7 Immediately after the onset of WWI the British Navy severed all of Germany’s 
undersea telegraphic cables, including cables connecting Germany and the U.S. (Howeth, 
1963: ch. XXVI). 
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technology, which could send clearer messages farther, thereby creating more access to 
the spectrum.  Second, the military takeover restricted who could have access to the 
spectrum, and in what capacities.  It fundamentally shifted the role of amateur radio 
operators, either forcing them out of radio operations or incorporating them into modes of 
bureaucratically controlled access. The takeover thus redefined the role of the 
government in the developments of communication technologies and networks, and 
shifted the relationship between corporations and the state in regards to control over 
spectrum access.  
Prior to the naval seizure of U.S. radio technology, corporate struggles over patent 
rights had been hindering its development.  No single corporation owned sufficient patent 
rights to develop a complete system: powerful enough transmitters with receivers capable 
of adequate reception.  For example, in September of 1916 the U.S. District Court in New 
York City ruled that AT&T’s patent for de Forest’s Audion infringed on a patent for a 
glass bulb detector owned by American Marconi; therefore AT&T could not sell the 
Audion as a detector.  Yet AT&T still controlled the patent for a grid component without 
which American Marconi could not create a detector, hence stalling further development 
in this area (Barnouw, 1966: 47).  Because of the 1912 act, the Navy could protect its 
corporate contractors against any patent infringements, allowing technicians to work with 
all the technological information available to competing U.S. companies. Franklin D. 
Roosevelt, who was Assistant Secretary of the Navy under Secretary Joseph Daniels, was 
key in this decision.  The Navy allowed the use of technological innovations across 
platforms, and made uniform specification so that all radio parts could work together.  
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 Having multiple component parts that could not be used together was clearly 
incompatible with the Navy’s need for radios.  Of particular concern for military radio 
production was the standardization of vacuum tubes. The military wanted radio based 
equipment for a variety of purposes: “for ships, airplanes, automobiles. They wanted 
mobile ‘trench transmitters,’ ‘pack transmitters,’ and compact receivers.  They wanted 
submarine detectors, radio redirection finders, and equipment for the recording and study 
of code transmissions.  All required vacuum tubes” (Barnouw, 1966: 47).  During the war 
the military required strict standardization of all parts.  Tubes had be of uniform size: 
“All were made to exact government specifications, so the identical tubes could be made 
by other companies, and used with equipment designed and made by various companies – 
AT&T, GE, Westinghouse, American Marconi.  More and more, their fortunes became 
interlocked by war” (Barnouw, 1966: 49).  Both General Electric and Westinghouse were 
specifically employed by the U.S. Navy to manufacture vacuum tubes, which brought 
them into the radio business, something they had both only been tangentially involved 
with prior to the war.   
Thus the Navy at once assured a uniformity of parts and increased access to 
spectrum space.  Standardization allowed for the development of better equipment, which 
made the spectrum both more easily accessed, and more useful and valuable.  Uniformity 
of parts allowed for better technology; it produced equipment that could increase use of 
the spectrum, allowing more information to travel faster, clearer, and further.  This 
marked an increase in communicative mobility: the ability to move communicative 
messages and practices across space, thereby further layering space.  As this new 
equipment increased the ease of use of (i.e. access to) spectrum frequencies, the spectrum 
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came more and more to seem like a layer of space – an “ether” that surrounds us allowing 
for communicative paths to cover the land and sea in new ways. This standardization 
came at a cost however; it was only made possible by a state run monopoly that would 
have serious business consequences after the war. 
When the Navy took over amateur operating facilities, the operators themselves 
were either told to cease their practices or were incorporated into military controlled 
radio operations.  After the war, when the Navy ceded its control, the stations, equipment, 
and personnel were carefully repositioned into the corporate sector.  By 1924 commercial 
broadcasting had emerged as a dominant cultural form, and naval radio operators, many 
of whom had been amateur radio enthusiasts before the war, were offered corporate jobs, 
or ousted from not-for-profit experimental broadcasting by new legislation.  In this way 
the Navy relocated amateurs from their self-defined sphere of operations into those of 
large-scale bureaucratic institutions.   
The Navy’s actions during and after WWI set the precedent that it was these types 
of institutions – the military and large corporations, rather than amateurs and 
entrepreneurs – who would have the most access to the spectrum.  Only through 
association with these large institutions could one gain access (Streeter, 1996: 78); 
independent parties not associated with these institutions would have increasingly 
marginal access to spectrum space in the years that followed the war. This new form of 
governmental and corporate control also severely limited what sorts of uses could be 
made of the spectrum.  Hobbyists had used radio for a wide range of operations, from 
sending out music to interpersonal communication, to political soapboxing.  By enclosing 
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the common airwaves, the Navy also assumed control of the uses to which the airwaves 
could be put to – they limited the potential for new cultural forms.   
Additionally, controlling who had access to the spectrum and in what capacities, 
the Navy assumed ownership of the spectrum as property, since property is defined by 
access, and ownership is defined as controlling rights to access. Today radio stations in 
the U.S. do not own their frequencies; they are leased – borrowed from the United States 
government.  The government also continues to reserve large sections of spectrum space 
for military use.  The spectrum had to become a knowable, tangible space that could be 
codified, tracked, mapped, and ultimately limited, in order for it to be understood as a 
spatial resources, and controlled through a discourse of scarcity and property.   
By creating technological uniformity of parts and increasing the development of 
equipment that could use radio waves to communicate, the Navy increased access to 
spectrum space.  At the same time that it increased the possibility of accessing the 
spectrum, the Navy also increased control of access to this new layer of space, by having 
jurisdiction over both the equipment, and the people who were allowed to use it.  In the 
name of state security, the Navy staged a military coup of an emerging resource.  While 
the Navy created the conditions of possibility for the emergence of this resource, it 
simultaneously dictated how it would be managed.  The legal justifications of the 
administrations of this communicative resource were sorted out after the resource was 
established. 
Legitimating Corporate Control of the Spectrum 
At the end of World War I, the government slowly ceded control of portions of 
the spectrum to corporations, while maintaining a large share of spectrum frequencies for 
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itself.  Likewise, large corporations had to justify their receipt of such a large percentage 
of these rights.  To these ends, the electromagnetic spectrum had to be understood not 
only as space, but also as space that was limited; the spectrum had to be seen as a limited 
natural resource commons in need of control.  If the spectrum could be understood as a 
limited natural resource then control of this resource could be legitimated via a “tragedy 
of the commons” argument; if the spectrum was accessible by all, then it would be 
overused and depleted, and eventually useful to no one.  However, the spectrum became 
understood as limited only after it became understood as a site for specific types of uses, 
or cultural forms.  That is, the spectrum became limited when it became corporate, and it 
became corporate because the state had a vested interest in legitimating its own control 
over the spectrum.  
At the end of World War I state control of radio apparatuses and manufacturing 
had created the conditions of possibility for new cultural forms by arranging for the 
technological specifications of access to the spectrum.  The “congestion” of the airwaves 
only became problematic after World War I.  This was in part due to technological 
advancements enabled by the war, which allowed more people to use the spectrum, but 
also because of new commercial interests in the potential of this “space.”  In less than a 
decade, between the end of World War I in 1918 and the Radio Act of 1927, the 
confluence of three significant events defined commercial broadcasting, and ultimately 
shaped how the electromagnetic spectrum was accessed: first, the creation of the Radio 
Corporation of America (RCA); second, the establishment of a cross licensing agreement 
between the largest corporations with vested interests in radio technology; and third, a 
series of semi-public radio conferences orchestrated by the Hoover administration.  It was 
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these corporate re-organizations and their governmental connections that dictated what 
kind of property the spectrum would be, and how radio would operate in the coming 
years – who would have access to the electromagnetic spectrum, and for what purposes.  
Consequently; 
radio would be controlled by a coalition of large bureaucratic organizations, 
principally the military and corporations; small businesses would be allowed 
significant but non-dominant roles at the industry’s peripheries, whereas 
nonprofits would be aggressively marginalized (Streeter, 1996: 59).  
  
Once corporate interest in the potential of radio broadcasting had become 
apparent, these corporations set about petitioning the government to come in and regulate 
spectrum space.  This space, however, was conceived as a limited resource through the 
very interests that sought governmental control.  The government had created the initial 
technological uniformity necessary for new communicative infrastructure, but the form of 
that infrastructure – the kinds of communication, and the control of those communicative 
resources – had yet to be solidified.  The spectrum increasingly came to be understood as 
something that could be doled out, as if it were already a spatial resource, rather than as if 
the idea of spectrum space was being created by the policies and technologies 
themselves.   Accordingly, the justification of government and corporate control of the 
spectrum worked to retroactively legitimize the seizure of a communicative commons, 
and paved the way for the airwaves in public use (as opposed to those still reserved for 
military purposes) to be almost entirely reserved for commercial broadcasting. 
The Creation of RCA 
One of the ways the U.S. government and corporate interests worked together to 
maintain control of the spectrum was through the creation of the Radio Corporation of 
America (RCA).  From its inception RCA was designed to be a near-monopoly that 
 102 
would provide corporate control over radio while maintaining strong connections to the 
government.  Even before the war had started, certain government officials, in particular 
Secretary of the Navy Joseph Daniels, had endeavored to create a permanent Navy-
owned monopoly of all U.S. radio.  In November of 1916, legislation was drafted that 
would expand the government’s rights under Public Law 264 (Radio Act, 1912), and 
extend the government’s ability to own and operate radio equipment.  This bill, dubbed 
the Alexander Bill since Congressman Joshua W. Alexander of Missouri introduced it to 
Congress, was opposed by the majority of the radio community: the Marconi Company; 
leading radio engineers; and by the vast majority of amateur operator organizations. 
Hearings on this bill commenced on January 11, 1917, and were still going on when the 
U.S. severed its diplomatic ties with Germany, at which point the bill was tabled until 
after the war.  After the Armistice, Secretary Daniels was able to have the hearings 
resumed on the Alexander Bill; however, it was summarily defeated by a newly elected 
Republican dominated Congress, and a lack of popular support from businesses and 
amateurs alike (Howeth 1963: ch. XVII sec. 4).  The Navy was then required to 
relinquish its ability to guarantee against patent claims and to return all of its war-time 
purchases, including the forty-five coastal commercial stations and eight high-power 
stations it had forcefully purchased during the war, back into the hands of the British 
owned American Marconi (Dominich et al., 1993: 20).  However, the Navy still wanted 
control of the airwaves – or at least access to the airwaves within the U.S. – not to be in 
the hands of a foreign company.  The spectrum had become a space of regulation during 
the war, and the Navy was reluctant to cede control; this was part of a new way of the 
state understanding airwaves as space and resource.  If the Navy could not have exclusive 
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military control over spectrum access and technological development, then corporate 
control would have to suffice, especially if the corporation who assumed this control had 
strong government ties.  
The government was especially anxious that this control not be in the hands of a 
British-based company.  Owen D. Young, president of General Electric (GE) was able to 
capitalize on this fear of foreign control.  In 1915 Marconi Co. had approached Young, 
who was then a general council member of GE, and proposed a deal.  Marconi Co. 
wanted access to GE’s patent on the Alexanderson alternator, which Marconi believed 
would be essential for transmitter that could offer transoceanic communication.  Marconi 
proposed to purchase a significant number of alternators from GE, and maintain sole use 
of the alternator, while GE would retain exclusive manufacturing rights (Barnouw, 1966: 
49).  This deal was interrupted by the onset of World War I.  Prior to the war only one 
50,000-watt Alexanderson alternator was purchased by Marconi Co. and delivered to 
their plant in New Brunswick, New Jersey, which was soon taken over by the Navy 
(Barnouw, 1966:49).  After the war a new GE-Marconi deal was proposed in which 
Marconi Co. would receive twenty-four complete radio transmitters (which contained the 
Alexanderson alternator) for $4,048,000 for use both in the United States and abroad.  
Marconi companies retained the right to purchase additional alternators, and would again 
have sole use, while GE, as before, maintained exclusive manufacturing rights (Barnouw, 
1966: 57; Howeth 1963: ch. XXX, sec. 1).  A high-ranking naval officer, Commander 
S.C. Hooper, learned of these negotiations and alerted Secretary Daniels.  Daniels, who 
was still pushing for a government monopoly of radio immediately appointed Rear 
Admiral Bullard, who had been the Superintendent of the Naval Radio Service during the 
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war, as Director of Naval Communications, and ordered Bullard to meet with him in 
Paris, where he was accompanying President Wilson at a peace conference.  There is no 
record available of the orders that Daniels gave Bullard, but it is widely speculated that 
they came directly from President Wilson (Howeth, 1963: ch. XXX, sec. 2; Barnouw 
1966; 57-8).8  Through S.C. Hooper the Navy petitioned GE to hold off on the deal with 
American Marconi.  In a letter dated March 29, 1919, Owend D. Young notified Franklin 
Roosevelt, then Assistant Secretary of the Navy, of the details of the full deal between 
American Marconi and GE, and on April 4, Roosevelt wrote back: 
Due to the various ramifications of this subject it is requested that before reaching 
any final agreement with the Marconi Companies, you confer with representatives 
of the department (qtd. in Howeth, 1963: ch. XXX, sec. 2). 
 
                                                
8 According to Howeth (1963; ch. XXX, sec. 2), Young gave the following account on 5 
February, 1937:  
Admiral Bullard and Commander S. C. Hooper came to my office, and Admiral 
Bullard said that he had just come from Paris, at the direction of the President, to 
see me and talk about radio…He said that the President had reached the 
conclusion, as a result of his experience in Paris, that there were three dominating 
factors in international relations – international transportation, international 
communication, and petroleum – and that the influence which a country exercised 
in international affairs would be largely dependent upon their position of 
dominance in these three activities; that Britain obviously had the lead and 
experience in international transportation – it would be difficult if not impossible 
to equal her position in that field; in international communications she had 
acquired the practical domination of the cable system of the world; but there was 
an apparent opportunity for the United States to challenge her in international 
communications through the use of radio; of course as to petroleum we already 
held a position of dominance. The result of American dominance in radio would 
have been fairly equal stand-off between the U.S. and Great Britain – the United 
States having the edge in petroleum, Britain in Shipping, with communications 
divided – cables to Britain and wireless to the United States…Admiral Bullard 
said the President requested me to undertake the job of mobilizing the resources 
of the nation in radio. 
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Three days later Admiral Bullard and Commander Hooper met privately first with 
Young, and then with the board of directors of General Electric, in order to stop the GE-
American Marconi deal (Barnouw, 1966: 57-8). 
Between April and October of 1919, Young and the Navy worked on developing 
a corporation that could effectively serve as a U.S. owned and operated monopoly of 
radio communication.  Six months after Young, at the behest of the Navy, blocked the 
Marconi-GE deal, the Radio Corporation of America (RCA) was formed, with GE 
owning a controlling interest in the new company.  Its articles of incorporation stated that 
only U.S. citizens could be directors or officers. They also stipulated that not more then 
twenty-percent of the stock could be owned by foreigners.  This organization was in 
effect “an empty receptacle” (Barnouw, 1966: 59) formed in order to for GE to be able to 
purchase American Marconi’s assets (White, 2003).  Once RCA was incorporated, 
American Marconi was “invited” to transfer its assets, and stockholders were asked to 
accept RCA stock in exchange for American Marconi stock.  The Marconi shareholders 
did not have much alternative – if they resisted selling out they could not expect to 
receive any government contracts, and the vice president and general manager of 
American Marconi,  Edward J. Nally, had been assured the transfer of assets to the new 
company would be mutually beneficial (Howeth, 1963: ch. XXX, sec. 5).   
On November 20, 1919 all of American Marconi’s assets were transferred to 
RCA, and Owen D. Young became Chairman of the Board, while Nally became the 
President of the new company. Rear Admiral Bullard, who had met with Young to 
prevent the Marconi-GE deal in April, was named the government representative on the 
board. On February 29, 1919, the government turned control of the formerly Marconi 
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owned stations over to RCA.  “Thus RCA from its infancy virtually controlled radio 
telegraphy in the United States” (Barnouw, 1966: 60) and the future of radio within the 
United States would be the result of a corporate and military collaboration.  Here we have 
a stark example of state power shaping a resource as property through intervening into 
market practices using backdoor channels of authority, establishing relationships with 
corporate allies and ensuring that their own interests are represented within those 
companies.  
Cross-Licensing Agreements 
The formation of RCA effectively eliminated the threat of foreign control, but still 
did not resolve the patent struggles that had existed prior to World War I.  The Navy’s 
wartime nullification of patent right restrictions had allowed for the standardization of 
vacuum tubes, as well as significant development in transmission and reception 
technologies.  However, with patent rights restored, no single company, including RCA, 
controlled sufficient patents necessary to produce a complete radio system of 
transmission and reception that would be up to the wartime standards.  This would have 
to be achieved though cross-licensing agreements, which would allow the major holders 
of radio patents to collaborate and “create an industry in which competition would be 
‘orderly and stabilized’” (Howeth, 1963: ch. XXX, sec. 7).  In 1920 AT&T and its 
manufacturing subsidiary Western Electric, formed an alliance with GE and RCA.  They 
created a cross-licensing agreement to share access to relevant patents, which allowed for 
the continuing standardization of vacuum tubes, and offered many opportunities for 
corporate expansion.  
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 Westinghouse, however, which had been a major manufacturer of radio 
technologies during the war, was not initially included in the cross-licensing agreement.  
In order to fight being shutout of the radio business Westinghouse bought up a number of 
Reginald Fessenden’s patents in an attempt to do business with European radio 
companies, only to find that most of these companies had already entered into exclusive 
agreements with RCA (Barnouw, 1966: 65).  In response to this dilemma Westinghouse 
decided to focus on the production of radio receivers.  However, in order for this to be 
profitable, receivers had to become more popular; they had to be seen as devices that 
were not only used by the technologically savvy.  If Westinghouse could make receivers 
popularly accessible, however, there could be a potentially limitless market (Barnouw, 
1966: 69).   
But in order for Westinghouse to have such a market, it had to create a reason for 
people to want them; it had to insure that there would be something to listen to.  
Westinghouse commissioned one of its engineers, who had been running successful 
hobbyist broadcasts for some time, to make a transmitter capable of sending out a clear 
transmission that could be received by Westinghouse receivers, and to start making 
regular daily broadcasts.  In order to launch this service as dramatically as possible, 
Westinghouse wanted its broadcasting operation in service in time to air the 1920 
presidential election results.  On October 16, 1920, Westinghouse applied to the 
Department of Commerce for a special license to launch a broadcasting service.  “On 
October 27 the Department assigned the letters KDKA – commercial shore-station call 
letters – and authorized use of 360 meters, a channel away from amateurs and 
comparatively free of interference” (Barnouw, 1966: 69).  This marked the beginning of 
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corporate backed broadcasting, and gave Westinghouse the leverage it needed to be 
included in the cross-licensing agreement.  On June 30, 1921, Westinghouse was invited 
into the GE-RCA-AT&T agreement, bringing the patent pool up to roughly two thousand 
patents (Barnouw, 1966: 72), and tying the interests of telecommunication corporations 
even more tightly together.9 
With Westinghouse and their potential corner on the receiver market included in 
the cross-licensing agreement, the telecommunications industry now had a vested interest 
in getting amateurs out of receiver production.  Amateurs were still guaranteed certain 
rights to technology usage, since inventors such as de Forest and Fessenden had made 
specific stipulations when selling their patents to large corporations, to reserve the rights 
of amateurs to this technology.  Since, at this point in the infancy of professional 
broadcasting, basically every radio listener was a radio technology amateur, they had 
rights to buy and assemble equipment under many patents within the cross-licensing 
agreement.  Amateurs across the country were buying parts and assembling sets and then 
selling them, threatening the hardware monopoly that had been so carefully crafted by the 
terms of the cross-licensing agreement of 1920.  As the telecommunications industry, 
spearheaded by Westinghouse, decided to get into the receiver making business, they had 
to make sure the amateurs got out of it.  Additionally, amateurs were still the primary 
generators of radio broadcasts.  However, as corporations came to see this practice as 
potentially profitable, the hobbyists had to be removed from this arena as well.  At the 
end of the war it was the major corporations involved in the cross-licensing agreement, 
                                                
9 The United Fruit Company was also invited to join the in the patent pool at this time.  
They had first become interested in radio technology before the war as a means on 
controlling their naval distribution networks and had accumulated their own cache of 
patents that they added to the pool. 
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not amateurs or private inventors, which had the resources to and shape and control the 
uses of radio.  The potential for commercial broadcasting gradually became apparent as a 
result of the technological innovations made possible by this oligopolistic cross-licensing 
agreement between the major corporations involved with radio technologies.  
The Hoover Radio Conferences 
In 1921 the Department of Commerce began issuing “broadcasting” licenses 
officially, independent of ship-to-shore licenses.  All broadcasting stations were assigned 
the same frequency: 360 meters (833.3 kc – kilocycles, later renamed kilohertz), with a 
slightly lower frequency, 485 meters (618.6 kc), reserved for “government functions.”  
When the Department of Commerce first issued these licenses, they did not anticipate 
how quickly demand for such licenses would increase.  However, as more people sought 
broadcasting licenses, dividing the use of these frequencies became more difficult.  With 
everyone who applied for a license being assigned to the same frequency, if there were 
more than one radio station (transmitter) in a given community sending out signals at the 
same time, they would block each other. Initially attempts were made by local 
communities to fix this problem by dividing the time that one could broadcast.  One 
station could broadcast in the morning, and another in the evening.  Other communities 
employed other methods, and it was up to each municipality to define their own set of 
standards.  For example there was the “silent night” phenomenon, in which the stations in 
a smaller community would collectively pick a time to shut down their broadcasts so that 
people could receive the broadcasts of larger stations such as KDKA (Pittsburg); WJZ 
(Newark); KYW (Philadelphia); or WWJ (Detroit) (Barnouw, 1966: 93).   
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In 1921 the Department of Commerce issued only twenty-eight broadcast 
licenses, and twenty-three of those were issued in December.  Between January and July 
of 1922, however, they assigned 430.  The airwaves were becoming congested, and it 
became increasingly apparent that local municipalities dividing radio broadcasts by time 
was not going solve the problem.  For this model to work, as more stations were granted 
licenses the timeslots allotted would have become smaller and smaller, creating problems 
for broadcasters, as well generating a good deal of bureaucratic work for municipalities.  
In larger cities the logistics of such temporal arrangements were often unfeasible, 
especially as it was not explicitly clear that municipal authorities had any rights to 
manage the airwaves in the first place.  This congestion, however, was due two main 
factors: the technological limitations of receivers, which could not pick out transmissions 
on multiple frequencies; and the licenses themselves, which limited transmissions to just 
one frequency.  These factors created an inefficient way of using radio waves. 
It was during this licensing boom that the initial “behind the scenes Hoover Radio 
meetings” took place (Streeter, 1996: 87-91). These meetings set the stage for the later 
Radio Act of 1927 and Communications 1934, and it was through these meeting that the 
electromagnetic spectrum was officially allotted as space rather than time.  On February 
27 1922 Herbert Hoover, then Secretary of Commerce under President Harding, 
convened the first Washington Radio Conference – the first of four such conferences, 
which took place between 1922 and 1925.10  In attendance were executives from all of 
the parties involved in the cross-licensing agreement – RCA, AT&T, GE, Westinghouse 
                                                
10 The dates for these conferences were: The Conference on Radio Telephony, February 
27 1922; the Second National Radio Conference, April 2, 1923; the Third National Radio 
Conference, October 6-10, 1924; the Fourth National Radio Conference November 9-11, 
1925. 
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– as well as from some less prominent companies, government officials from various 
agencies, a scattering of inventors and engineers, and only a single representative of 
amateur users, Hiram Percy Maxim, founder of the American Radio Relay League 
(Barnouw, 1966: 94).  As Streeter (1996: 70) notes, at these meetings solutions to 
disagreements between telecommunications companies and broadcasters 
were arrived at, not by the marketplace, not by open political debate… but by a 
series of maneuvers dominated by the prerogatives of corporations, and by men 
from major electronics corporations, engineers, the military, and a few key 
members of the government.   
 
These meetings essentially established how the airwaves would be controlled.  The 
airwaves were a new territory, and a potentially lucrative market.  However, some sort of 
justification for the government’s management of the spectrum had to be developed.  
According to Barnouw (1966: 95):  
[Hoover] was painfully – and rightly – uncertain about his powers under the 1912 
radio law…the law gave him no discretion in the issuing of licenses – at least not 
explicitly…He wanted to recommend a new regulatory law under which an 
orderly reallocation of stations could be accomplished, and hoped to do it with the 
backing of industry.  He got the hoped for ammunition: the conferees told him, 
again and again, that the air was becoming a “mess,” that the situation called for 
government action.   
 
The majority of the conferees had little or no interest in preserving the open 
format of radio as either a playground for amateurs, or as a space that could continue to 
be radically changed by inventors who were not company men.  Corporate interests had 
invested huge amounts of money in attempts to stabilize what the forms of radio would 
look like, and it had taken years of collective bargaining and a world war to reach the 
cross-licensing agreement that had allowed for the development of commercial 
broadcasting in the first place.  In the postwar era, control of the spectrum was given over 
to industry via the emergence of commercial broadcasting, and solidified by policy 
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recommendations generated at the National Radio Conferences.  The years immediately 
following these meetings saw the emergence of commercial stations across the country 
and these stations increasingly had a fixed format offering news, entertainment and 
advertising.  Eventually the 1927 Radio Act legalized the policies that had been 
developed by the Hoover radio conferences by establishing the Federal Radio 
Commission (FRC).   The follow-up 1934 Communications Act replaced the FRC with 
the Federal Communications Commission (FCC), giving the government even further 
authority to manage the airwaves.  These acts solidified a “trusteeship” model of 
broadcasting: private interests are charged with maintaining the public good.  
This is classic example of a “tragic” response to the commons, which, in the case 
of the spectrum, argues that if a resource is limited and if everyone has access to it, it will 
become depleted.  Therefore it must be managed, and within capitalism this means 
private management.  Yet even in the liberal economic climate of the 1920’s the 
government couldn’t be seen as “selling the air,” to borrow a phrase from Streeter (1996). 
So instead it effectively leased it, and the parties most responsible for directing the 
government in the way the “air” (i.e. the spectrum) should be leased were corporate 
interests – those represented most heavily at the National Radio Conferences, and later 
those that would benefit most from the future Radio Acts. It’s not that the airwaves 
weren’t a mess: as a common property, they were overused to the disadvantage of all – a 
classic tragedy of the commons argument.  However two things are important to note 
here. First, the way that the spectrum emerged as property retroactively made it seem as 
thought this were the only possible way of accessing.  Second, the a priori understanding 
of the spectrum as a limited natural resource common is not entirely correct.  It is a 
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communicative common; its limitations are defined by its uses, and it has potential to 
expand with technological developments.   
The mobilization of communication through the airwaves spatialized the 
spectrum, increased access to the spectrum, and made this space into a resource, which 
then was divided up as if it were a limited natural resource that had to be controlled 
property.  Broadcasting – sending out omnidirectional audio communication via radio 
waves from a source – represented a new form of the mobilization of communication.  
Radio waves were already known about: they were the basis of both telegraph and 
telephone communication.  What changed was the medium through which the waves 
moved.  Broadcasting as a cultural form required innovation in hard infrastructure, like 
Audion tubes and the Alexanderson alternator.  However, equally necessary for this form 
to emerge, were soft infrastructures that allowed for the context of social reception, such 
as corporate interest and governmental support of spectrum allocation.  It was the 
technologies themselves, combined with a new cultural context, which made the form of 
for-profit broadcasting viable.   
What is important here is not locating the exact moment of the beginnings of 
broadcasting, but pointing to the ways in which the technological history of electronic 
point-to-point and mass communications are intricately linked.  Radio was initially 
conceived as a wireless extension of telegraphy, and hence its earliest forms reflect its 
roots in that medium.  Radio broke free of the wires of the telegraph, but like the 
telegraph it was still instrumental in rearticulating humans’ relationship to time and 
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space.11  Streeter (1996: 60) notes that the emergence of the radio industry “closely 
parallels the stories of the telegraph, steel, railroad, and chemical industries,” but he also 
points out that the technological specificities of broadcasting differentiated “radio”.  He 
goes on: 
Among communications technologies, radio transmissions are unique in that they 
travel in all directions.  The varied reactions to radio’s omnidirectionality serve as 
a measure of social purpose and vision.  As a general rule, governments, 
militaries, and large corporations struggled mightily against omnidirectionality.  
They were most of all interested in using radio to exert control at a distance, and 
thus focused on point-to-point uses of radio.  When purely technological means to 
eliminate omnidirectionality failed, they turned to legal and institutional measures 
to overcome the problem.  The assertion of legal control over the spectrum was 
largely a by-product of the desire to overcome omnidirectionality.  It was less a 
technological necessity than an attempt to limit a technological potentiality (1996: 
61). 
 
The technological specificities of radio opened up a communicative resource that had to 
be controlled in new ways, and struggles arose out of trying to define such forms of 
control.  
The way that corporations become invested in developing cultural forms is 
important to innovations in media infrastructure.  Significantly, large bureaucratic 
entities, such as the state or corporations (at least in America, since the telegraph) have 
                                                
11 Much as the telegraph set standards for time over space, supplanting previous visual 
and mechanical time signals, radio and radio wave technology supplanted the telegraph, 
allowing for even more minute standardization of time. The advent of the telegraph 
eventually both allowed for and made necessary the standardization of time zones, and 
the introduction of Greenwich Mean Time (Carey, 223-227).  Similarly, radio waves have 
come to allow for even smaller increments of time synchronization across the world.  
Today the National Institute of Standards and Technology uses both low and high 
frequency radio waves to broadcast the standard national time, which is standardized 
down to microseconds.  This is derived from an atomic clock that works using 
microwaves sent out across the United States.  These signals are then sent to various 
devices ranging from wristwatches to laboratory quality receivers radio (National 
Institute of Standards and Technology). 
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been able to offer the unification necessary for large-scale communicative advancements.  
However, this unification comes at a cost, and that cost is the structuring of 
communicative resources as non-common property, and this has remained the dominant 
way that the government and large corporations have dictated communications policy for 
the last 100 years. We will see this again in the following chapter on cable: amateurs and 
inventors tangle with governmental forces and corporate interests, and the later almost 
inevitably structure access to these extensions of communication.  Cables once again 
layer the available “space” of the electromagnetic spectrum, and corporations attempted 
to limit access to this space.  The next case study, however, looks at how activists group 
were able to intervene into this processes. 
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CHAPTER 4: THERE’S A WORLD GOING ON UNDERGROUND: CABLE 
INFRASTRUCTURE AND THE CULTURAL FORMS OF TELEVISION 
 
they're alive, they're awake 
while the rest of the world is asleep 
below the mine shaft roads 
it will all unfold 
there's a world going on 
Underground 
(Tom Waits, 1985) 
 
Introduction 
 
There has been a fascinating oscillation between wired and wireless technology 
that came about because of two momentous discoveries: electricity, which enabled wired 
communication via telegraph wires using Morse code; and the electromagnetic spectrum, 
which allowed for innovations in wireless telegraphy and, eventually, broadcast radio.  
The history of television within the United States lies in the complex relationship 
between wireless and wired media, between telecommunications media (telegraph and 
telephone) and broadcast media (radio).  When small-scale cable companies began 
distributing television, however, they disrupted the carefully constructed balance between 
these two types of media formations.  Their “new” way of distributing television altered 
the mobilization of communicative meanings and practices, and in so doing opened up a 
communicative resource, which offered the potential for new cultural forms of 
television.1  Broadcasters and telecommunication carriers, however, endeavored to 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
1 “New” is in quotations here because it is problematic to label technologies as new since 
they are always based on previous technologies.  Cables had been used in television 
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maintain the extant forms of television in order to secure their control over the 
communicative resource opened by cable. 
This chapter examines the ways that cable infrastructures have impacted the 
struggles over the forms and meanings of television.  Beginning with the use of cable in 
early radio networks, the first section of this chapter provides a brief history of the 
emergence of a broadcasting oligopoly that expanded from radio into television, and of 
how this oligopoly maintained its ascendancy in collaboration with the U.S. 
telecommunications monopoly American Telegraph & Telephone (AT&T).  It examines 
how the Radio Corporation of America (RCA) negotiated with AT&T to form the first 
broadcast network, the National Broadcasting Corporation (NBC), and how this 
negotiation resulted in a marked distinction between broadcasters and telecommunication 
carriers.   This division of communicative practices and the ownership structures it 
enabled would remain in effect as broadcasters moved from radio into television.  The 
governmental and corporate machinations involved in the privatization of the 
electromagnetic spectrum directly carried over from radio broadcasts to broadcast 
television.  However, the arrival of cable as a means of distributing television upset this 
arrangement. 
The second section of this chapter examines the emergence of Community 
Antenna Television (CATV), and how this infrastructural adaptation mobilized 
communication and reconfigured space.  At CATV’s onset, during the years of “mom 
and pop” cable operators (approximately 1948-1966), people began to use cable to move 
television signals in a way they hadn’t been moved before.  Neither the coaxial cables !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
distribution since the formation of broadcast networks in the 1930’s; however 
Community Antenna Television changed the role that cables played in this distribution. 
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being used nor television broadcasts themselves were new technologies at that time; 
however, the television cable system that grew out of the needs of underserved and 
predominantly rural communities eventually reshaped how we think about television.  
CATV mobilized communication in a new way, and in so doing offered new forms of 
access to the electromagnetic spectrum.  This access layered both the space of the 
spectrum and the space of the city, and changed the way that mediated communication 
was located within both public and private settings.  These cables generated more 
electromagnetic space, and this space quickly became understood as a resource that was 
struggled over by both broadcasters and telecommunication carriers.  
The third section of this chapter looks at how media activists and community 
advocates were able to maintain access to some of the communicative resources opened 
up by CATV.  These activists advocated for new forms and uses of television, and these 
came to be known as access television.  They were able to articulate how the space of the 
city and the space of the spectrum functioned in tandem to create new communicative 
resources.  Access to these resources, they argued, could open the potential for new 
communicative forms.  These activists imagined a television form that was neither the 
one-to-many form of broadcasts nor the one-to-one form of telecommunication, but 
rather a local and interactive form of television that served specific communities and 
allowed for members of those communities to be both consumers and producers of 
television.  In this way, access television was imagined to be more about process than 
about content – more about communication and community than about the transmission 
of information or entertainment.  The push for access television resulted in federal 
requirements for cable companies to include public, education, and government (PEG) 
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channels for the communities in which they laid their cables.  The conclusion of this 
chapter discusses some of the problems PEG access, and public access in particular, has 
encountered, especially as video services are increasingly provided via the Internet. 
The Networks: From Radio to Television 
The sending of images across the “wireless” was foreseen as early as the 1920s 
and considered an extension of what radio technology could offer.2  The 1927 Radio Act 
included “pictures” as part of its definition of radio: “any intelligence, message, signal, 
power, pictures, communication of any nature transferred by electrical energy from one 
point or another without the aid of any wire connecting the points” (sec. 31).  Television 
was conceived of as a synchronous or “live” medium, having more in common with the 
telephone or radio than with film. In the 1920s the cultural form of television was initially 
envisioned as an extension of telephony, offering two-way communication; if sounds 
could be sent across wires, as with the telephone, then sending images did not require a 
great leap of imagination.  However, the dominant form that television eventually 
followed was that of corporate radio broadcasting.  The forms of programming and 
reception, the economic paradigms, the corporate organizations, and the use of spectrum 
as a limited natural resource, all mirrored that of for-profit broadcast radio.  
There were a series of struggles between the monopolistic AT&T and the 
kingpins of the radio industry, most notably RCA, which resulted in commercial 
broadcasting emerging as not only the dominant form of radio broadcasting, but 
eventually that of television as well. This is in part because of the radical separation of 
“broadcasting” from “telecommunication” that was engendered by industry struggles !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
2 This is demonstrated by some of the early industry names for the media formation that 
 became television: photoradio, radiovision, and pictorial radio (Dominich, 1993: 48). 
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around the early forms of radio broadcasting, and solidified by the 1934 Communications 
Act.  This section examines the early formation of radio networks, which were linked by 
cables, and which in turn served as the basis of television networks.  The struggles 
between telecommunication providers and broadcasters resulted in the solidification of 
existing cultural forms that assured privatized regulation of the communicative resources 
enabled by innovations in network broadcasting.  Additionally, this section explores the 
relationship between broadcasters and telecommunication service providers, in order to 
elaborate on why the emergence of cables as a system of television distribution disrupted 
– at least temporarily – the broadcasting oligopoly over television. 
The Formation of the National Broadcasting Corporation 
The cross-licensing agreement between RCA, General Electric (GE), AT&T and 
Westinghouse, while necessary for the development of commercial radio, was initially 
designed to promote radio as wireless telegraphy or telephony, and it broke up the 
industry accordingly:  
Under agreements of the RCA allies, an effort had been made to allocate 
everything.  The making of receivers and parts would be done by GE and 
Westinghouse; the marketing of these receivers and parts would be done through 
RCA and under RCA trademarks…The sale of transmitters would be mainly an 
AT&T concern; they would be manufactured by its subsidiary Western Electric.  
Telephony as a service, or involving any business aspect, belonged to AT&T, 
whether wired or wireless.  RCA had the chief role in international 
communication (Barnouw, 1975: 37-8). 
 
The broadcasting “boom” of the mid 1920s, however, disrupted the economic domains 
allotted in this agreement, and AT&T took the early initiative to use this to their financial 
advantage.  It was unclear how the emergence of the new form of radio broadcasting 
would become profitable, and how content would be managed.  When Westinghouse first 
entered into the cross-licensing agreement in 1921, radio was still seen as a source of 
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point-to-point communication that was useful primarily for ship-to-ship, ship-to-shore, 
transoceanic, and international communication, and would fall primarily under the 
purview of RCA, GE and Westinghouse – the so-called Radio Group (Barnouw1975: 49; 
White, 2003: ch. 19).  But in 1922, AT&T decided to take up radio broadcasting in a 
manner reflective of its telephone-based business model: a radio toll station.  Such a 
station mirrored a telephone booth; any paying customer could come into the station and 
make a broadcast.  As with the telephone, AT&T owned the station and had control of the 
means of disseminating the information (the frequencies of the broadcast), but did not 
own or dictate the content.   
AT&T’s introduction of the radio toll station attempted to shift the cultural form 
of broadcasting into one that mirrored telephone communication.  AT&T realized that if 
they controlled the uses and structure (the forms) of wireless communication, then they 
could control how people accessed the ether, much as they controlled how people 
accessed their phone lines, and they could charge for this service. On August 8, 1922 
WEAF, the AT&T owned radio station in New York City, broadcast its first paid 
programming: a ten-minute long advertisement for apartments in Jackson Heights being 
sold by the Queensboro Corporation (Barnouw, 1975: 45).  This began the selling of 
“airtime” for commercial use.  A person or organization could pay for exclusive access to 
AT&T’s tools for using the spectrum for a set amount of time, effectively renting the use 
of spectrum frequencies from AT&T.  Based on the cross-licensing agreement, AT&T 
believed they had sole rights to this model of broadcasting.3  Such a model, however, was 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
3 The Westinghouse station, KDKA in Pittsburg, had been broadcasting since it received 
the first broadcasting license in 1920.  However, its commercial model involved creating 
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not immediately commercially viable for AT&T.  Advertisers were not especially 
interested in broadcasting until it became clear that people were listening, and this 
generally required some sort of programming that was more entertainment based, so 
WEAF began generating programming content supported by advertisements. 
Additionally, since AT&T sold airtime to parties without discrimination towards content 
(just as it leased use of its telephone wires), the company argued that it was the only radio 
station that offered access to radio broadcasting to everyone.  This gave AT&T some 
political clout, and as a result Secretary of Commerce Herbert Hoover awarded a license 
for WEAF that offered “a clear channel, free of interference over a large area, and 
maximum power” (Barnouw, 1975: 47).  
 AT&T was also putting its telephone cables to work in the area of radio.  Soon 
after AT&T obtained the patent for Lee de Forest’s Audion in 1914, the company began 
working on long-distance transmissions.  At first this primarily involved trying to 
increase the ability of radio transmitters to broadcast over air; however, AT&T also 
discovered that it was possible to link transmitting stations via telephone wires.  This 
sparked a plan to establish a national radio network (White, 2003: ch. 19).  This radio 
network would allow broadcasts to be shared between radio stations in different cities, 
expanding the distance across which a message could be heard.  AT&T’s network of 
linked stations began broadcasting content from WEAF, which became its flagship 
station.  By 1926, this network of interconnected radio stations, the “WEAF Chain,” 
serviced nineteen cities in the Northeast and Midwest United States (White, 2003: ch. 19).  
As broadcasting gained in popularity in the mid-1920s, the Radio Group (RCA, GE, and !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
programming so that people would buy receivers.  It was AT&T that added advertising 
content to broadcasting. 
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Westinghouse) became increasingly concerned with AT&T’s domination in the field of 
commercial broadcasting, and began striving, with less success, to create a radio network 
similar to AT&T’s, based on their flagship station WJZ, also in New York City.  But 
because AT&T had exclusive ownership of the phone lines, they were able to refuse use 
of the lines by others interested in broadcasting, including requests from the Radio Group 
(Barnouw, 1975: 47).  While attempts were made by the Radio Group to use telegraph 
cables owned by Western Union, these cables were not designed to carry sound as well as 
telephone cables, and broadcasts sent across telegraph cables were usually poor in quality.  
This gave AT&T an early advantage in radio broadcasting.   
Beyond its efforts in commercial broadcasting, AT&T also began selling radio 
receivers in 1923, claiming that they were part of the overall radio telephony “system,” 
just as a telephone was part of the wired telephone system (Barnouw, 1975: 49).  This 
move encroached on Westinghouse’s domination of the receiver market and threatened 
Radio Group’s hold on the radio industry.  In 1924, shortly after AT&T announced their 
intent to sell receivers, private arbitration began between the Radio Group and AT&T.  
The arbitrator, Roland W. Boyden, eventually sided with the Radio Group.  However, 
AT&T had obtained an “advisory memorandum” from former Congressman and Solicitor 
General John W. Davis which indicated that, given the findings of Boyden, the patent 
agreements within the initial cross-licensing agreement had been illegal (Barnouw, 1975: 
51), thereby nullifying the findings of the arbitration.  Additionally, the Federal Trade 
Commission was investigating the Radio Group, and RCA in particular, as being in 
potential conflict with anti-trust regulations.  Given this tumultuous legal situation, a 
careful agreement was reached between AT&T and the Radio Group.  On July 7, 1926, a 
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new company was formed: the National Broadcasting Company (NBC), which was 
owned by RCA (50%), GE (30%), and Westinghouse (20%).  AT&T sold WEAF to NBC 
for $1,000,000, while NBC leased use of telephone wires from AT&T under long-term 
contracts: up to ten years, with an estimated first year bill of $800,000.  NBC owned and 
operated both the WEAF chain and the WJZ chain.  These networks became known in-
house as the NBC Red Network and NBC Blue Network, respectively (in reference to the 
colors used to indicate their locations on company circuit charts).  AT&T agreed to 
retract its stake in broadcasting, “but on terms that would secure it a lucrative and steadily 
mounting revenue” (Barnouw, 1975: 53).   
By the time the Radio Act of 1927 was passed, the organizational structure of 
commercial broadcast radio was already in place.  Networks, rather than stand-alone 
radio stations, had become the dominant form of organization for companies interested in 
radio.  For-profit broadcasting, which incorporated elements of “toll broadcasting” by 
providing entertainment-based content in order to promote renting airtime to advertisers, 
had become the standard means of financing radio networks.  What was still lacking, 
however, from both an industry and governmental standpoint, was a regulatory body that 
could enforce this now dominant commercial form.  The 1927 Radio Act created the 
Federal Radio Commission (FRC) in order to legitimate governmental authority to issue 
licenses, and, as indicated in the previous chapter, to legitimate control over access to the 
spectrum as if it were a limited natural resource.  This marked the beginning of corporate 
radio as the dominant media formation of the amalgam of technologies, uses, and 
practices that defined radio.  According to Barnouw (1975: 60): 
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The industry had… arrived at a structure that would hold for years: a nationwide 
system based on advertising; a network linked by cables of the telephone system; 
stations on temporary licenses; a regulatory commission that was to base its 
decisions on the public interest, convenience or necessity.  This structure was to 
be the framework for the development for radio and television. 
 
Television emerged directly out of this system, with technological advancements invested 
in by broadcasters, and regulation of the spectrum space necessary for broadcasting – 
either television or radio – controlled by a government agency with strong industry ties. 
Broadcasters and Telecommunication Carriers 
While commercial broadcasting and the networks associated with it were 
conceived of by a telecommunications company, when AT&T ceded their WEAF chain 
to NBC an effective distinction between two types of media formations was made: 
broadcasting and telecommunication.  Despite the fact that a broadcast network was from 
its inception a hybrid of wired and wireless transmissions, broadcasting became its own 
discrete media formation, involving infrastructure that was both distinct from and reliant 
upon that of telecommunication.  These now separate types of media formations were 
subject to different types of regulation and control; however, they were overseen by the 
same federal organization: the Federal Communications Commission (FCC).  The 1927 
Radio Act created the Federal Radio Commission (FRC); the 1934 Communications Act 
expanded the commission’s authority to include the oversight of telecommunication 
carriers, as distinct from broadcasters, and changed its name to the Federal 
Communications Commission.  The 1934 Communications Act demarcated a clear 
distinction between telecommunication providers, which were subject to rules of 
common carriage, and broadcasters, which were not. 
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By making a sharp distinction between broadcasting and telecommunication, the 
1934 Communications Act set a precedent that would plague communications policy into 
the twenty-first century.  The precedent was a technologically essentialist distinction, one 
that assumes that services are intrinsically related to their material apparatuses: that the 
physical infrastructure of a system will determine the uses to which it can be put.  Media 
formations are always an amalgam of hard and soft infrastructure – of technologies, uses, 
and forms – and the forms that determine access and are always struggled over.  However, 
when media formations are dubbed as a discrete media (such as “radio” and “telephone”), 
it obfuscates the struggles that went into creating these media formations in the first place.   
Once again, infrastructural innovations mobilize communication in new ways, which 
layers space, which becomes understood as a resource, which is managed through 
cultural forms that commodify the resource by situating it within regimes of property.  By 
regulating wired infrastructure as though it would always produce one kind of service 
(one form of accessing the communicative resource opened by the infrastructure), the 
Communication Act (which has served as the basis of electronic communications policy 
in the United State since its inception) assumed an essentialist perspective wherein a 
medium’s infrastructure can only offer innate cultural forms – it assumes the forms 
precede the infrastructural development, and that infrastructure can only produce 
intended forms of access. 
Under the 1934 Act, providers of telecommunication services are considered 
common carriers.  Common carriers are usually monopolies sanctioned by government 
intervention, since their services are supposed to provide a public good; however, how 
that public interest gets interpreted is contingent upon the specific context.  The term 
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“common carrier” comes out of English common law and refers to services that are 
available to the general public and are of general interest or concern to social and 
economic life.4  Common carriers are required to provide equal access to a service, most 
often a means of transport, and their rates are government regulated.  A common carrier 
owns and controls the pipes, so to speak, but not what goes through them.  Businesses 
that are designated as common carriers have three main obligations: to serve all who 
apply; to charge reasonable rates; and to accept liability for all loss or damage to goods 
under their care.  They are generally subject to stricter regulations than businesses not 
designated as such.  Telecommunication providers own the conduits (historically this has 
meant wires) through which content is carried.  The content that is carried through these 
conduits is usually private – one-to-one communications – although it should be noted !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
4 Within the United States, common carrier legislation began under the auspices of 
transportation regulation.  The term “common carrier” was initially introduced with the 
evolution of the railroad system in order to prevent discrimination against both people 
and commodities from using the railroad.  The United States government at the time 
sought to prevent a vertically integrated rail system that could hinder the free flow of 
goods. In Munn vs. the State of Illinois (1877), the Supreme Court “imparted into 
constitutional law the common-law distinction between ordinary businesses and those 
burdened with special obligations to the public” (Scheiber, 2005).  Specifically this 
legislation “designated grain warehouses and railroads as ‘affected with the public 
interest’” (Scheiber, 2005).  This meant that businesses that had some sort of public 
obligation, such as grain warehouses or railroads, would be subject to public regulation of 
rates.  Munn vs. Illinois also ruled that in the absence of federal legislation states could 
regulate interstate railroads.  This created a great disparity in railroads rates from state to 
state.  In Wabash, St. Louis, and Pacific Railway Co. vs. Illinois (1886), the Supreme 
Court declared that only Congress could regulate interstate transportation charges since 
the U.S. Constitution (Act I, sec. 8) grants Congress the power to regulate interstate 
commerce.  This decision created a “regulatory void by making rate regulation of 
interstate shipments an exclusive federal power” (Siegel, 2005).  In order to fill this void, 
in 1887 Congress passed the Interstate Commerce Act, which established the Interstate 
Commerce Commission (ICC).  This regulatory body controlled regulation for common 
carriers, including the telegraph and telephone, until the Communications Act of 1934 
transferred this responsibility to the newly formed FCC.  The ICC continued to regulate 
railroad and other transportation infrastructure until its abolition in 1995. 
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that one-to-one communication is no more intrinsic to the nature of wires than broadcast 
transmissions are to airwaves.  Here the use of conduits is constructed as a service, and 
that service is sold as a commodity.  Telecommunication carriers redistribute signals not 
of their own creation, and typically collect fees from subscribers (who are the content 
generators) rather than advertisers.  Such service providers offer tangible connections 
between points, and include industries such as the telegraph, the telephone, and the 
railroad.  These services sell the ability to move communicative meanings and practices 
across space, and they have long linked travel to communication.5 
With the help of government intervention, common carriers and broadcasters had 
worked out an agreement regarding radio policy, which would later include television 
policy.  AT&T had a monopoly over the wired connections between radio, and later 
television, stations because of the agreement made in 1926 with NBC.  As early as 1937, 
experimental television stations (the only kind of license available for television at the 
time) in New York City and Philadelphia were able to connect via cables leased from 
AT&T and share programming – a precursor to broadcast television networks (Dominich, 
1993: 50).  Television was, from its inception, a tightly, corporately controlled media 
formation.  Broadcasters and telecommunication carriers had exclusive control over the 
systems of distribution (the airwaves and the wires), the means of reception (the 
production of receivers), and the production of the content.  Additionally, as the costs of 
transmitting facilities, popular content (e.g. hiring artists and securing rights to music), 
and spectrum licenses increased, it became increasingly financially daunting for new 
companies to enter into the broadcasting business.   !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
5 Telecommunication carriers are largely responsible for the transmission approach to 
communication (Carey, 1989). 
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The result was that for over fifty years there were only three major broadcasting 
networks of both radio and television within the United States: the National Broadcast 
Company (formerly the NBC Red Network), the American Broadcast Company (formed 
out of the NBC Blue Network), and the Columbia Broadcast System.  These networks 
were linked by cables owned and operated by one telecommunications carrier: American 
Telegraph and Telephone.  These companies dominated television broadcasting even 
more completely than radio broadcasting, since there was effectively no “amateur” 
television.  Whereas early cultural forms of radio were hotly contested, television was 
from its inception corporately controlled, and followed the model of already established 
radio forms: radio with pictures.  However, the intrinsic nature of television technology 
did not dictate how its distribution and content would unfold.  The commercial interests 
involved in television’s development structured its forms at its inception, but when cable 
was introduced as a means of distributing television signals into homes, it reorganized 
and expanded access to the electromagnetic spectrum.  This way of accessing the 
spectrum effectively doubled the amount of spectrum space available for broadcasting 
televisual content.  This increased amount of spectrum space re-opened television’s 
potential for new cultural forms.   
The “Mom and Pops” and the Emergence of CATV 
Television broadcasters made many technological advancements between the 
granting of the first television license in 1937 and the 1950s, resulting in stronger and 
clearer signals, color broadcasts, and increased channel space using ultrahigh frequencies 
(UHF).  However, access to television production and distribution remained firmly in the 
hands of the three major broadcasting networks.  Additionally, despite these 
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technological improvements, there were many rural communities that continued to lack 
access to clear television signals into the 1950s.  Numerous small-scale cable providers 
eventually filled this gap by building towers to receive broadcast signals, and then 
running cables from these towers to homes within their communities.  The businesses 
offering this type of service were usually locally based hardware or electronics providers.  
These small-scale suppliers became known as “mom and pop” cable service providers, 
and the service they provided was dubbed Community Antenna Television (CATV).6  
CATV’s popularity rapidly increased during the 1950s.  Between 1952 and 1962, CATV 
expanded from 70 systems serving about 14,000 customers to 800 systems with 850,000 
subscribers (National Cable and Telecommunications Association, 2010).  CATV also 
began encroaching on urban markets such as New York and San Francisco, due to 
specific aerial reception issues in these cities.  What began as small-scale distribution 
practices came to threaten the national system of television distribution by upsetting the 
carefully deliberated balance between telecommunication carriers and broadcasters.  The 
fallout from this innovation would eventually reshape the media formation of television.   
CATV mobilized communication in a new way, and in so doing opened up a 
communicative resource that contradicted the narrative of limited spectrum that had been 
so carefully hashed out with the emergence of the big three broadcast networks.  Prior to 
CATV, television entered the home through airwaves, much as radio had; signals were 
received by antennae, or aerials.  Television was only allotted a certain range of radio 
waves within the electromagnetic spectrum.  It had to share some of this range with radio 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
6 These startup companies were especially prominent in Pennsylvania, with Oregon and 
Arkansas also having notable early CATV businesses (National Cable and 
Telecommunications Association, n.d.; Lockman, 2005). 
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broadcasts, and even after the FCC restricted the spectrum allocations of FM stations in 
order to allow more room for television, the “lack” of spectrum space limited the number 
of channels that could be broadcast, as it did at the onset of radio.   
 The use of coaxial cable to send out television signals in local communities 
changed the structure of the spectrum lack, though.  English engineer Oliver Heaviside 
invented coaxial cables in 1880, precisely for the purpose of transmitting electromagnetic 
transmissions.  Coaxial cables are a specific type of shielded cable, involving a central 
core (usually made of copper) and dielectric insulator (which keeps the electric fields 
within the core), a metallic shield around the insulator, and a plastic jacket on the exterior.  
The core is a conductor, and the insulator stops this conduction past the core.  It also 
protects the core from electromagnetic waves outside of the wire.  Coaxial cables offer 
very little leakage of signal – of electromagnetic frequencies running through the core – 
and very little inference from those outside of it.  As a result you can run an 
electromagnetic signal through a coaxial cable and it will not interfere with signal outside 
of it.  When mom and pop operators sent television signals through coaxial cable they 
weren’t sharing the electromagnetic space with FM radio signals and existing television 
signals; they were going through a different set of the same frequencies.   FM radio and 
television operate at frequencies from 30 MHz-300MHz (very high frequencies, or VHF) 
and 300MHz-3GHz (ultrahigh frequencies, or UHF).  If there are two television stations 
broadcasting at the same frequency over the air in close proximity, then there will be 
interference: neither show will come in clearly.  If, however, there is a broadcaster who 
uses the airwaves, and a cablecaster who sends transmissions via cable, both transmitting 
signals over the same frequencies, there will be no interference.  The signals inside the 
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cable are traveling through a different medium (where a medium is something through 
which something else travels – as opposed to a media formation).  One’s reception will 
depend entirely on how the receiver is set up: to receive aerial transmissions or cable 
transmissions.  The cables provide an entirely separate layer of the EMS. 
Despite opening a potentially vast communicative resource, these “mom and pop” 
providers were not at first seen as serious entrepreneurs and, as a result, CATV was seen 
in its early period as a “hobbyist” medium, much like early radio.  However, much like 
radio, large corporations eventually shut out those involved in the early stages of 
innovation and exploration of this emerging system of distribution.  Both broadcasters 
and telecommunication service providers eventually came to see the “mom and pop” 
cable infrastructure as potentially threatening to their business models.  Broadcasters 
grew concerned that the “mom and pops” could impact broadcast television by providing 
new content and allowing for the distribution of channels from other markets into the 
home.  The electromagnetic space that cable opened up could be used as a 
communicative resource.  Because cable transmissions would not interfere with 
transmissions sent through the airwaves, these “mom and pops” had full access to the 
spectrum.  CATV had a far greater channel capacity than airwave transmissions; it 
allowed for clearer channels, and it offered the potential for more channels (not just those 
controlled by broadcasters and sent over the airwaves).  It was also cheaper to cablecast 
than to broadcast.  A “mom and pop” did not have to pay for the construction of 
transmitters or interstate relay systems; they only had to build a receiving tower and lay 
cables connecting it to their town.  Cable’s increased channel capacity and lower 
transmission costs opened up the possibility of carrying different kinds of channels.  In 
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some communities CATV made possible locally originated programming, which added 
to its image as a “hyper-local” medium, but also threatened the three major networks’ 
oligopolistic control over television content.   
CATV also posed a significant financial threat to telecommunication service 
providers, particularly AT&T, which saw CATV’s potential to disrupt their monopoly on 
telecommunications networks.  Beyond offering a new layer to the already parceled out 
space of the EMS, cable’s greater capacity to carry information opened possibilities for 
convergence.  Despite the fact that “mom and pops” were primarily concerned with 
television distribution in order to fulfill local demand for an unavailable service, AT&T 
was acutely aware of the potential for these cables to provide the infrastructure for an 
alternative to existing phone service, and potentially at almost no cost.7  AT&T initially 
believed they might be able to generate profit from leasing access to their poles to cable 
television operators.  In 1965, when plans to lay cables underground in New York City 
were announced, AT&T’s strategy began to unravel (Smith, 1972: 66).8  The 
development of cable infrastructure for television was shaping up to be a major material 
undertaking, and one that AT&T was largely excluded from.  CATV changed how video 
signals entered the home and the town.  What was considered new about CATV was not 
really technological; coaxial cables had been around since the late eighteen hundreds, and 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
7 This convergence is present today, with bundled cable packages that typically include 
television, phone, and Internet services all through the same wires, and managed by the 
same company. 
 
8 As cable television began to encroach on urban environments, it was deemed necessary 
to lay the cables underground for a number of reasons: aesthetics; security (underground 
cables were less susceptible to theft and sabotage and weather conditions); and financial 
(the cost of property in urban areas made the installation of new poles to run wires from 
prohibitive, and the density of building made it structurally challenging if not impossible).   
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AT&T had been sending radio and television signals through coaxial cables for years 
before the emergence of the “mom and pops.”9  Rather what the “mom and pops” 
represented was a spatial change – a new entrance into the home.  Until the arrival of 
CATV, the phone company owned the only wires that went into people’s houses, and 
they were granted easements to do so (Smith, 1972: 65-7).  The implementation of cable 
television infrastructure threatened AT&T’s monopoly on cables.   
By entering the home, CATV cables reframed how public information came into 
private arenas, and also became the site of debate around how the public space of the 
town or city would be used to lay cables from private companies.  CATV encroached 
upon both broadcasters and telecommunication providers, and threatened the long 
struggled-over balance between the two.  CATV posed the possibility of distributing 
television in a way that did not look exclusively like broadcasting, nor like a 
telecommunications service, but had elements of both: it had the potential to produce 
content, and it owned the means of distributing this content.  Consequently, it was 
unclear how to legally regulate CATV.  In Frontier Broadcasting Co. v. Collier (1961), 
the D.C. Appellate Court declared that CATV did not fall under common carrier 
jurisdiction, since, unlike with phone service, the person receiving the television signals 
(the subscriber) did not generate the programming (the content).  The result was that 
cable television service became the first wired communication technology not designated 
as a common carrier.  Yet cable television was still deemed important to the public 
interest, and as cable expanded, cable providers tended to be granted monopolies to run 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
9 AT&T had been sending signals via coaxial cable between stations, but they finally 
completed their coast-to-coast network of coaxial cables in 1951 (Dominich, 1993: 53; 
Time Magazine, 1951). 
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wires under city streets by the municipal governments.  Cables came to be understood as 
a public utility, but not a common carrier.  This meant that states could “set standards of 
service and performance” (Smith, 1972: 72) because they were a business that in some 
capacity served the public interest. 
Although by the second half of the 1960s most households did not use cable to 
receive television signals, the potential this system had for altering the television medium 
was widely acknowledged by the industries involved.   Because of CATV’s rapid 
expansion during the 1950s, in the early 1960s both broadcasters and telecommunication 
service providers petitioned the FCC to stop the expansion of cable services into the 
major markets in the United States.  In 1966 the FCC issued its Second Report and Order 
on CATV in response to industry concerns.10  This order “expanded [the FCC’s] 
jurisdiction and placed restrictions on the ability of cable systems to import distant 
television signals.  As a result of these restrictions, there was a ‘freeze,’” (National Cable 
and Telecommunications Association, 2010) which lasted from 1966 until 1972, 
preventing the expansion of cable television systems into the top 100 U.S. markets, and 
restricting what could be shown on cable television services.   This severely limited 
CATV’s potential to offer services that were in direct competition with either 
broadcasters or telecommunication carriers. 
During the years of the cable freeze, both broadcasting and telecommunication 
industries worked to develop responses to the challenges CATV transmission posed.  But 
new cable startups with major investment capital who had already begun providing cable !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
10 A “Report and Order” is a rulemaking practice within administrative law that allows 
agencies to make regulations.  They are numbered consecutively within a given year.  
The Second Report and Order of 1966 was the second order put forward by the FCC that 
year. 
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television within the top 100 markets were allowed to continue their operations.  In 1965, 
prior to the freeze, two companies had begun operating cable television systems in 
Manhattan on an interim basis: Sterling Information Services and the Teleprompter 
Corporation (Engelman, 1990: 32).  These companies, which had already made 
significant investments in cable infrastructure, had the financial capital to outlast the 
freeze, whereas many smaller and more rural companies did not.  The freeze gave these 
larger, already existing companies a distinct advantage when it was eventually lifted, and 
made it very difficult for smaller companies to enter into these markets.  As a result, once 
the freeze was lifted commercial cable services would no longer be run by small-scale 
businesses running cables from local towers.   
Access Television: Reclaiming the Streets 
By the beginning of the cable freeze CATV was no longer only an auxiliary 
service to a pre-existing medium; instead both telecommunication providers and 
broadcasters postulated that it could become its own media formation (Engelman, 1990: 
22).  As CATV expanded, its hard infrastructure – the coaxial cables – offered up new 
ways to access the electromagnetic spectrum, layering the spectrum by offering access to 
frequencies that did not interfere with access to the same frequencies through the air.  
This new layer of spectrum space was useful; it functioned as a resource and opened up 
new possibilities for content as well as distribution.  It also disrupted the way that 
spectrum scarcity was used to limit broadcast content, since every time a cable system 
was laid it effectively doubled the spectrum frequencies available for transmissions.  It 
also created the conditions of possibility for new cultural forms, such as locally generated 
programming, or convergent phone and television service.  Neither broadcasters nor 
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telecommunication providers wanted to see this happen as both were invested in 
preserving the dominance they had carved out for themselves in the their respective 
industries.  However, media corporations were not the only ones who saw potential in the 
resource opened by CATV.  While businesses could no longer expand within major 
markets during the cable freeze of 1966-1972, many media activists were exploring the 
potential that media and technology had for social change.  In the United States this took 
the form of an emerging movement for “access television:” non-commercial, community-
run television channels.  
The push for access television took into account how technological innovations 
were changing social-spatial arrangements both through the increased channel space 
made possible by coaxial cable, and by the fact that the cable was placed in the publicly 
owned space of city and town streets.  Access advocates wanted to maintain CATV’s 
potential to show hyper-local content, and with the additional channel space provided by 
coaxial cable, this became a real possibility for the first time in television history.  These 
activists also exploited cable’s ambiguous status as neither explicitly a broadcaster nor a 
common carrier.   Cable companies with enough investment capital to withstand the 
freeze, such as the New York City based Sterling Information Services and the 
Teleprompter Corporation, were making plans to use conduits placed within public space 
to run a private business – something which heretofore would have made such a company 
a common carrier, requiring it to allow equal access for the transmission of content.  But 
since cable companies did not have this designation, access advocates argued that cable 
services needed to provide some other means to assure that local areas would be able to 
produce and distribute their own content.  Aside from the opportunities opened up by 
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CATV, two additional factors contributed to the movement for access television: a 
radical vein of community-oriented film and video production coming out of both the 
Canadian and U.S. contexts; and technological advancements in video recording.  Both of 
these factors contributed to a reexamination of what television could do: how it could 
function as an extension of human communication, who would control it, and to what 
purposes. 
Challenge for Change 
In 1966 the National Film Board of Canada (NFB) established a film production 
organization called Challenge for Change, and its corresponding francophone unit 
Société Nouvelle, in cooperation with several agencies, such as National Health and 
Welfare, Indian Affairs and Northern Development, Manpower and Immigration, and 
Regional Economic Expansion (Engleman, 1990: 4).  Challenge for Change’s mission 
was to aid Canada’s war on poverty by giving disenfranchised citizens a voice in the 
social programs designed to assist them.  They viewed media production as a social 
process that should help people to represent themselves rather than be represented by 
others.  Drawing on the early documentary traditions of Robert Flaherty and John 
Grierson, they went a step further by including the filmed subjects in the filming 
process.11   
The work of Challenge for Change is perhaps best demonstrated in the Fogo 
Island project, an interactive media project intended to help an economically devastated !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
11 Both Flaherty and Grierson were early pioneers of non-narrative film forms. Flaherty’s 
Nanook of the North (1922) is generally regarded as the first documentary film.  Grierson 
coined the term “documentary” in a review of Flaherty’s work, and through both private 
and public funding he was responsible for the creation a whole series of socially oriented 
documentary films, most notably Housing Problems (1936) (Barnouw, 1995). 
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fishing community off the northeastern coast of Canada. This project involved the 
production of twenty-eight short films made with the explicit input of the Fogo Islanders 
themselves, addressing issues of concern to their community.  Fogo Island had been 
settled for over three hundred years but the Canadian government was considering 
relocating its citizens due to the virtual collapse of the fishing industry, which had left 
over half of the island’s population of five-thousand people on welfare.  Prior to the 
Challenge for Change project, the ten isolated settlements on the island had had limited 
communication with authorities on the mainland and had been somewhat antagonistic 
towards each other.  When filmmakers from Challenge for Change arrived on the island, 
their intent had been to create a feature-length documentary highlighting the daily lives of 
the Fogo Islanders.  It soon became apparent, however, that the Fogo Islanders 
themselves preferred shorter formats that depicted only one central character or event; 
hence their films had titles such as Fishermen’s Meeting, The Songs of Chris Cobb, The 
Children of Fogo Island, and Billy Crane Moves Away (Engleman, 1990: 8).   The other 
unique aspects of these films were that the community dictated which topics and sites 
were filmed, the subjects of the films had access to view and edit the rushes, and their 
permission was required before a film could be shown to an outside community on or off 
the island (Engleman, 1990: 8).  
These films became instrumental in Fogo Islanders’ political negotiations with 
mainland Canada to create a fishing cooperative.  The films also helped develop a sense 
of common cause amongst the Fogo Islanders, which had not existed before, as well as 
helped to promote their cause to the provincial government.  According to Engleman 
(1990: 10-11): 
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[F]ilm served the Fogo Islanders as a catalyst for both internal communication 
within their community and for external communication with outside 
authorities…At the root of the Fogo experiment was the process of filming and 
playback…The Fogo experience represented a significant departure for the 
documentary filmmaker, who traditionally maintained absolute control over film 
production.  
 
Challenge for Change developed new ideas about what existing media could do.  They 
used film in innovative ways; their focus on participatory media emphasized the process 
of production as an important element of mediation, as opposed to a strict focus on 
content. The activists involved with Challenge for Change were exploring the formal 
properties of what film could do in a very different way from the experimental European 
traditions, or the popular American studio tradition.  These experiments, in turned out, 
were even better suited to a new emergent communication technology: video recording. 
The Portapak 
Television had been conceived of as a live medium – an extension of radio, rather 
than of film.  The emergence of video recording technology began to change this.  Prior 
to the introduction of videotape, a kinescope, which filmed (using 16mm or 35mm film) 
the images on a video monitor, was the only device available for recording television 
broadcasts.  The quality of the images these generated was poor, and the devices 
themselves were not easily available. Video technology gradually improved, and by the 
mid 1950s, as video was beginning to replace the kinescope, networks began airing  
pre-recorded television shows.12  However, video equipment was generally large, 
prohibitively expensive, and remained strictly in the hands of television broadcast 
 !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
12 The first national video broadcast is attributed to Bing Crosby, and his company Bing 
Crosby Enterprises, in 1951.  However, this recording was said to be “blurred and 
indistinct” (New York Times, 1951).   
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Figure 4.1: The Sony Portapak,  
(Southwest Museum of 
Engineering, Communication,  
and Computation, 1967) 
 
 
engineers until the mid-1960s.  This all changed in 1967, when Sony introduced the 
Portapak, a combination video camera and recording unit (figure 4.1).  This device 
offered many advantages over film.  The Portapak was relatively inexpensive at $1,500 
(Hill, 1996), and video itself was far cheaper than 16-millimeter film.  It also reduced 
both the expenses associated with the lab fees necessary to process film, and the time 
lapse between filming and viewing, since video did not have to be sent out to a lab.  The 
Portapak was also easier to operate than a film camera.  It was relatively light, weighing 
only twenty pounds, and one person could carry it, without the need for a sound person or 
a professional crew.  
The Portapak allowed for a new kind of communicative mobility and was used by 
community organizers with an interest in repositioning the role of media within the 
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public domain. For example, it enabled new ways to engage in community mediation at 
the Parallel Institute in Montreal (Engelman, 1990), which provided technical 
information services for the Montreal Anti-Poverty Coordinating Committee.  In 1970, 
with the assistance of Challenge for Change, the Parallel Institute outfitted Pointe St. 
Charles, a low-income neighborhood in Montreal, with a Portapak-laden video wagon in 
order to show local residents recordings of the meetings of welfare rights groups, and to 
enable them to record their opinions.  As Engelman (1990: 14) says, “Video permitted 
their interviews to enter the public domain and to find political expression in local 
organizations.”  Video cameras and monitors were also used to show people the “goings-
on” inside meetings.  The Parallel Institute used recording equipment as a way of 
recording promises made by local officials and intimidating them into keeping them. 
These recordings of both government officials and lay people redefined what was held in 
the public domain, and made visible certain social ills. 
By allowing greater access to video recording, the Portapak opened television’s 
potential for different kinds of communication.  This was fostered by the burgeoning 
experimental art movement of the 1960s, including avant-garde collectives like Fluxus, 
which embraced mixed media and work that crossed rigid boundaries between “high-art” 
and popular culture.  Television itself became a focus of some of this work, with Nam 
June Paik’s 1963 exhibition “Exposition of Music – Electronic Television,” wherein, 
“Four ‘prepared’ pianos, mechanical sound objects, several record and tape installations, 
twelve modified TV sets, and the head of a freshly slaughtered ox above the entrance 
awaited visitors” (MediaArtNet, n.d.).  Despite not yet having access to video equipment, 
Paik’s manipulation of television within this installation is widely regarded as the first 
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work of video art.  Other artists seized upon these experiments in the late 1960s and early 
1970s, challenging the rigid modernist distinctions of “specific art disciplines and 
interpretive discourses” (Hill, 1996), creating a new sort of artistic movement, and 
inspiring the formation of video activist collectives. 
Unified by cultural imperatives for a more open and egalitarian way of living as 
well as by the pragmatic need to pool equipment—Portapaks, microphones, and a 
growing assortment of independently engineered tools—a number of artists, 
activists, and electronic tool designers formed working collectives. Woody 
Vasulka [a video artist and founder of the multi-disciplinary art space, the 
Kitchen] described video in 1969-1970 as, “a very free medium, and the 
community was very young, naive, new, strong, cooperative, no animosities, kind 
of a welcoming tribe. So we ganged together west coast, east coast, Canadian 
west and east coasts, and we created overnight a spiritual community” (Hill, 
1996). 
 
As a result of this proliferation of video art and experimentation, activists from Challenge 
for Change were able to establish a media organization within the United States that 
worked to disrupt how the forms of television worked, and to what ends. 
The Alternate Media Center 
It was amidst the flourishing of avant-garde art, video activism, and the counter-
cultural environment of New York City in the late 1960s that George Stoney, former 
executive director of Challenge for Change from 1968-1970, joined forces with Canadian 
filmmaker Red Burns to found the Alternate Media Center (AMC) in 1971.  The AMC 
was based out of New York University, and eventually became the basis for Tisch School 
of the Arts’ Interactive Telecommunications Program.  Its original mission was:  
[T]o inform and educate people who are becoming increasingly confused by the 
integration of new technologies in their lives; to provide a basis upon which 
people can control these vital information resources;…and to increase 
communication among diverse groups of people (Engelman, 1990: 18). 
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The AMC was part of a rallying cry to allow emergent media like cable and video to be 
more interactive and community-inclusive.  The AMC had an office on Bleecker St. in 
Manhattan, which served as the hub of the community television movement in America 
at that time.  Filmmakers, video activists, cable policy reformers, educators, and city 
planners could dialogue, exchange information, and share strategies for the improvement 
and expansion of community media.  It was out of this space that the foundations of 
access television emerged (Engelman, 1990: 19).   
From the beginning of the AMC, Stoney had stressed the difference between the 
Canadian and U.S. contexts.  Government sponsored programs like Challenge for Change 
were not possible in the U.S., which lacked Canada’s historical practice of state-operated 
communication systems, as well as state-sponsored support for creative arts and media 
work.  Stoney realized that in order to expand access to media technology in the U.S., 
activists and organizers would have to draw on two funding sources: private foundations, 
which had already been instrumental in the establishment of the AMC; and the emergent 
cable industry (Engelman, 1990: 21).  While the cable freeze that had started in 1966 
continued, the AMC was exploring the potential that cable technology offered for social 
change.  These efforts took into account how the arrival of cable infrastructure in urban 
environments was changing space – how it was changing the space of the city streets, and 
how it was changing the space of the spectrum.   
As explained earlier, cable television was the first wired communication that was 
not considered a common carrier.  Over-the-air broadcasters operated out of privately 
owned facilities and then leased the publicly-owned airwaves for signal transmissions.    
Because spectrum space in the airwaves was understood as a limited natural resource, 
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private management with government oversight by the FCC was seen as the best way to 
regulate it in order to avoid a tragedy of the commons.  Phone companies owned their 
facilities and wires, but ran these wires through public land with government permission 
and easements.  These companies (along with the telegraph companies and the railroad 
carriers) were more strictly regulated than broadcasters, for two main reasons: first, 
because such companies often functioned as monopolies within a given area, due to the 
financial burden of investment in infrastructure; second, because these companies were 
seen as providing a necessary public service.13  Cable television, however, was under no 
such common carrier restrictions.  Nor was its use of spectrum space regulated by the 
FCC in the same way as broadcasters. A cable company had complete control over how it 
divided up its channel allotment, since it reproduced full access to the EMS within its 
cables.  In short, by declaring that cable television was not a common carrier, the D.C. 
Appellate Court had created very shaky legal footing to regulate cable. 
People interested in access television were concerned that corporations, which 
had long dominated the content of aerial television, would usurp the potential cable 
television had for new forms of communication.  Such activists envisioned cable 
providing the infrastructure for television not as a mass broadcast medium, nor as a point-
to-point medium, but as a community medium where people were consumers and 
producers of messages.  They strove to promote a form of mediated communication that 
could reflect the diversity of voices within communities and allow members of 
communities who had heretofore been denied access to the means of production for !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
13 Broadcasters were also seen as providing a necessary service to some extent, and so 
were required to air emergency broadcasts as early as 1951.  A unified system for 
emergency broadcasts (the emergency broadcast system) was later formalized in 1963 
(Israel, 2010). 
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mainstream broadcast communication to have a voice.  However, without common 
carrier regulations, there was no guarantee that communities would be granted such 
access to this newly emerging technology.  Stoney and the AMC formulated an argument 
that addressed this concern: if these cable companies were going to use public city space 
underground to lay their private cables, then they needed to give some access to their 
cables – or at least the resource generated by the cables – to the public.  The companies 
couldn’t be allowed to use public property without giving something back to the pubic.  
And what the public wanted, Stoney argued, was access to the communicative resource 
generated by these innovations in communication infrastructure: channel space.  With 
cable’s expansion into the streets, city space opened up media space (channel space) and 
created the possibility of public access to the resource thus created. 
In 1970, with the freeze on increased cable development still in effect, Sterling 
Information Services and the Teleprompter Corporation, both of which had been 
operating in Manhattan prior to the freeze (Engelman, 1990: 32), began negotiating with 
the borough of Manhattan for a 20-year franchise agreement: a legally binding contract 
between a company and government body (municipality or state).  Prompted by the 
public concerns from the AMC, video collectives, and the Ford Foundation, the proposed 
franchise agreement included stipulations for each provider to offer two publicly 
accessible channels which would essentially function as common carriers: they would be 
available on a non-discriminatory basis, with no control over the content.  On July 23, 
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1970, at a “tumultuous” (Engelman, 1990: 32) public meeting with the Board of 
Estimate,14  
[The] Teleprompter [Corporation] agreed to provide a studio for community 
producers with one camera, a playback deck, and a director free of charge.  
Sterling [Information Services] eventually waived all fees for use of its studio…In 
addition to the two public channels, two channels were reserved for use by the 
City of New York for what would come to be known as government access 
(Engleman, 1990: 33). 
 
Once the channel space and production facilities had been secured, AMC, an already 
organized collective comprised of people with experience in both video production and 
facilitating community-oriented media projects, began the work of making these channels 
available to the public – getting people into the studios, training them in the equipment, 
and “cablecasting” their content.  In July of 1971, “public access” television was up and 
running in New York City. 
In 1972 the FCC’s Third Report and Order on CATV lifted the freeze on the 
development of cable television.  This Report and Order expanded the FCC’s authority to 
regulate cable television, but “gave communities wide latitude in drawing up franchise 
agreements” (Engleman, 1990: 39).  Additionally, drawing directly on the franchise 
experiment in Manhattan, the FCC stipulated that in each of the top 100 markets, cable 
systems would have to provide at least three access channels: one for the use of the 
general public (P); one for use by educational institutions (E); and one for governmental 
access (G).  Collectively these channels were known as PEG access.  The number of PEG 
channels allotted to a given municipality was determined in local franchise agreements 
and based upon the size of the population.  In this manner advocates for access television !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
14 The Board of Estimate is a now-defunct New York City governmental body that was 
responsible for budgeting and land use.  It was comprised of the Mayor, the Comptroller, 
the President of the City Council, and the five Borough Presidents. 
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were able to secure access to the communicative resource opened by cable infrastructure 
on a community-by-community basis. 
Public Access Today 
 Public access television provides a television station for use by the general public 
within a given community.15  The “wide latitude” that communities were granted by the 
FCC’s Third Report and Order in drawing up franchise agreements means that cable 
service providers have to negotiate individually with each municipality in which they 
want to do business.16  While municipalities are not required to ask for PEG channels, 
cable service providers are required to offer channel space for such services.  The number 
of stations allotted is based upon the number of customers in a given municipality.  
Additionally, public access stations receive money from cable customer subscriber fees 
for their rent, physical plant, and staff.   
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
15 While both education access and government access television are included in 
franchise agreements, and often have formal (i.e. contractual) and informal relationships 
to public access stations, they remain tied to already existent institutions.  Public access, 
on the other hand, was designed specifically around the idea of fostering a locally based 
media community.  For this reason, in this section I focus specifically on public access 
rather than PEG access more generally. 
 
16 In the last ten years cable companies have made concerted efforts to switch from 
municipal franchise agreements to state-wide agreements.  There are many different 
concerns about the effects that this can have.  In some instances state franchise 
agreements have resulted in the closure of PEG channels; however, in other instances 
they have actually increased revenue.  An additional concern regarding state franchise 
agreements is that they do not offer the same stipulations for “build out” – requirements 
for cable companies to provide cable infrastructure in poor and rural areas where they 
would not see as much revenue as in densely populated or affluent areas (American 
Legislative Exchange Council, n.d.).  The first state to switch to a state franchise 
agreement was Texas, in 2006.  As of 2011, twenty-seven out of the fifty U.S. states 
operated under state franchise agreements (Alliance for Community Media, 2011). 
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Public access offers the ability to narrowcast – i.e. to disseminate signals to small 
or local (rather than mass) audiences – any programming without regard to content.  
These stations only transmit within the municipal boundaries as stipulated in the local 
franchise agreements.  The programming that is aired (cablecast) on public access is not 
prescreened.  By offering access to support staff, production equipment, training in the 
equipment’s use, and the channel space to narrowcast any content people produce 
without discrimination, these stations promotes themselves as a first come, first served 
platform for people to exercise their right to freedom of speech.17  These goals are 
reflected in their mission statements.  For example, the mission statement of the People’s 
Channel (2013), Chapel Hill North Carolina’s public access station, states: 
Our mission is to advance democratic ideals by ensuring that people have access 
to electronic media and by promoting effective communication through 
community uses of media. 
 
Likewise, Manhattan Neighborhood Network (2013) advocates the importance of free 
speech in their mission statement: 
 
 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
17 This notion of freedom of speech has at times backfired on PEG access.  In the 
American context, what freedom of speech means has long been highly contested.  On 
one hand, it implies that everyone should be able to say what s/he wants; yet how we 
have access to the platforms to get our messages out is not guaranteed, so in some respect 
people who have access to media outlets have more free speech.  Cable companies have 
challenged the legitimacy of PEG access by saying that it infringes on their First 
Amendment rights.  Since cable service providers are not common carriers they should be 
able to control the content that goes through their resource (the electromagnetic 
frequencies accessed by broadband technology), and provide the content they want.  
Cable companies argue that requirements for PEG channels infringe upon their First 
Amendment rights by forcing them to transmit material.  They argue that since 
cablecasters are not common carriers, they should be able to control what content is sent 
over their networks.  
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Our purpose is to ensure the ability of Manhattan residents to exercise their First 
Amendment rights through moving image media to create opportunities for 
communication, education, artistic expression and other non-commercial uses of 
video facilities on an open and equitable basis.  
 
These organizations offer facilities where anyone from a given community can come in, 
learn how to produce television content, and create programming for the community 
served by the station. 
The early advocates of public access television believed that cable television 
opened up a communicative resource that had been previously unavailable with broadcast 
television.  These advocates for public access imagined that cable had the potential to 
produce a “media community” based around the localism of access programming (as in 
the case of the Fogo Island project).  Members of a community could produce content 
that was relevant to their specific circumstances, and this content would be narrowcast 
within their community.  The public access model of programming stresses local 
communication (an emphasis on those living within a certain proximity), rather than 
individual or mass communication, and offers a different form of television: television as 
a community medium rather than a mass medium.  Public access television emphasizes 
process equally with content.  By providing the ability for anyone to be both a producer 
and consumer of media content, public access attempted to rethink the very way that 
television broadcasting worked, and disrupted the entrenched one-to-many model of mass 
broadcasting in favor of a more shared, local, and community-based process of mediated 
communication.   
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Public Access in the Internet Age 
Media activists in late 1960’s and early 1970’s saw great potential in the mediated 
environment of the day.  In his book Wired Nation (1972), Ralph Lee Smith described 
television cables as having the potential for a “communication revolution” as they 
interconnected the nation in ways previously unimagined.  The struggles to establish and 
maintain public access television succeeded in acknowledging and claiming some of the 
communicative resources enabled by CATV and the Portapak.  Until the development of 
CATV, the media formation of television had been tightly controlled and thoroughly 
constructed as a mass form (one-to-many).  Those not in the employ of the major 
broadcasters (NBC, ABC, and CBS) had no chance to be anything other than the 
consumers of this medium.  However, when infrastructural developments created new 
layers of electromagnetic space, which enabled far greater channel capacity, access 
television advocates were able to reimagine what television – arguably the most 
corporately controlled media form in existence – could be.  Public access offered a way 
of understanding the relationship between communication and community tied to specific 
understandings of media space.  Access advocates tied cable’s occupation of public space 
to the creation of a communicative resource, spectrum space, and in so doing preserved 
public access to this resource.  The arrival of private television cables presented activists 
with a way to construct a media commons.  However, the forms of media access opened 
up by public access have not radically reimagined the relationship “between spectator and 
spectacle” (Harvey, 1978 qtd. in Hill, 1996) as it was once hoped that new forms of 
media access could do.   
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With the ascendency of the Intent, however, the last part of the twentieth century 
into the twenty-first has seen an unprecedented change in the way we access information.  
In this age of Internet access and mobile devices, we are no longer facing the climate of 
information scarcity that access advocates were so concerned with.  Much of the potential 
sought by these media activists and advocates has been realized in the Internet: new 
forms of communication and access to content production.  With the availability of the 
Internet and video streaming sites like YouTube, some argue that the kind of resource 
public access television provided is no longer necessary; we no longer need access to 
broadband channel space (i.e. cable channels) because video is easily uploadable to make 
available on the Web (Swirko, 2006).  In many ways YouTube is more accessible than 
public access television.  One can upload video content from just about anywhere, and 
video equipment is far less expensive than it once was – most smartphone devices sold 
today can record video and send it directly to the web.  One doesn’t need a cable 
subscription to watch it, although access to the Internet is still needed.  Additionally, a 
site like YouTube has a potential audience of all Internet users everywhere, as opposed to 
public access, which is only narrowcast to a limited local community of cable subscribers.  
In the Internet age everyone is a producer of media content, and everyone can access 
torrents of information with the touch of a finger. 
And yet such access in the age of the Internet has not fulfilled the utopian dreams 
of access television.  Rather we seem to be in an age of mass surveillance, niche 
marketing, and a bombardment of information that is just as likely to obfuscate facts as 
clarify them (Andrejevich, 2013: 11).  Further, net neutrality, the legislation that allowed 
for such continued access to the Internet (however problematic the “glut” of information 
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it provides may be), has recently been overturned, and it is no longer clear that Internet 
access will continue to be available in its current forms.  
Perhaps there is something we can learn through understanding the relationship 
between technology and space that was articulated by media activists during the 
emergence of cable. This media “green space” of PEG channels continues to exist today, 
though it is constantly under threat from private corporate interests.  The same cable 
infrastructure that this media “green space” relies upon is also part of the physical layer 
of the Internet.  However, even though these services are run through the same cables, 
cable companies do not have to pay any percentage of the income they generate from 
Internet services towards PEG services, because these are deemed “information services” 
rather than “broadcast services.”  Thus far, there has been very little work done to 
examine the materiality of Internet infrastructure in the interest of preserving the 
commons of the Internet. The next case study turns to an examination of the 
infrastructure of the Internet, the kinds of communicative resources opened by its 
infrastructure, and they ways they are being struggled over. 
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CHAPTER 5: HYBRID INFRASTRUCTURE: DATA CONSUMPTION AND 
MOBILE DEVICES IN THE CLOUD 
 
Your legal concepts of property, expression, identity, movement, and context do not 
apply to us. They are all based on matter, and there is no matter here. 
(John Perry Barlow, “A Declaration of Cyberspace,” 1996) 
 
Introduction 
 
If the overarching goal of this project is look at how “communicative spaces” get 
created as resource, objectified, and commodified, then each case study has to begin by 
looking at how communicative space is created.  To this end I want to look at the space of the 
Internet.  Each of the case studies in this dissertation has looked at some element of how the 
communicative becomes constructed as property, and how this has occurred through 
practices and discourses that frame intangible communicative efforts in spatial terms.  The 
spatiality of the Internet is neither that of radio nor cable infrastructure.  It is a rapidly 
evolving and changing medium (if the term medium can even be applied to a series of 
networks that have fostered an unprecedented convergence of communication technologies), 
and in the roughly twenty years since the beginning of the World Wide Web, the structure of 
Internet interface has radically changed.  The open architecture of the Internet prior to the 
emergence of Web 2.0 technologies – a space that was accessed by directly entering domain 
names or by using a search engine to find uniform resource locators (URLs) and page names 
– is changing into the Big Data-amassing, pseudo-military surveillance structures of the 
cloud. 
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The chapter examines how cyberspace is generated by infrastructural innovations that 
enhance the mobility of communication, and then how this space is made into property.  An 
understanding of cyberspace, like all space, cannot be divorced from material practices 
(Harvey, 1990), nor can it be assumed to be a blank open frontier to be conquered, 
territorialized, and commodified.  My purpose here is to look at how spatial narratives of 
scarcity have been part of how services that structure access to communicative resources 
have been used in order to solidify specific forms of commodification and control.  For the 
last century such narratives have structured the communicative resources generated by the 
electromagnetic spectrum, and resources of the Internet are also restricted and controlled 
through corporate models that limit access to broadband space. While cyberspace is changing 
this narrative of scarcity of information, replacing it with narratives of sharing and 
participation that are best embodied in now ubiquitous cloud computing, these cyber spaces 
are just as subject to commodification as previous spaces of the ether. 
The layering of space that has resulted in cyberspace is not only the imaginary void 
one enters upon “jacking in,” as described in William Gibson’s (1984) novel Neuromancer, 
the novel that first coined the term cyberspace.  Such a purported void was enabled by 
infrastructural systems, both hard and soft, and the complexities of Internet space reflect the 
multiplicity of these layers.  From the radio transmissions of Wi-Fi and the coaxial and fiber 
optic cables that make up the physical layer of the internet, to the protocols and cultural 
forms that have allowed for generally accepted modes of Internet access, and back again to 
the computers and mobile devices that interface with the information systems, Internet 
infrastructure has impacted the way we experience the spaces of our everyday lives.  And this 
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alteration and restructuring of space has resulted in a series of different sorts of struggles 
over control of the communicative resources of the Internet. 
At its most basic level, the primary function of the Internet is connecting computers 
to each other; it is a network of networks with a series of protocols enabling communication 
between computers within networks, and between the networks themselves.  As with any 
media formation, it is constantly in flux, with certain parties (generally innovators, 
entrepreneurs, experimenters, and hobbyists) struggling to make changes and others 
(generally large corporations) trying to preserve the cultural forms that the specificities of the 
formation make available.  If we are to understand the social and political implications of 
current Internet debates, it is necessary to explore how the media formation of the Internet 
first came to be understood.  By exploring how Internet technologies mobilized 
communication in new ways, we can examine how this mobility has been spatialized and 
how this space has been used as a resource.  Too often a communicative resource of a given 
medium is assumed to be a fixed object or service.  Current debates over open access and net 
neutrality inadequately address how the technological formation of the Internet came to be 
understood as a resource in the first place, and therefore fall short of providing a legitimate 
critique for access.   
The Internet has opened up vast new possibilities for the transferring of data; yet how 
the Internet is constructed as a service and a resource is very much in dispute.  In order to 
examine the ways that our current understandings of Internet resources are falling short of a 
legitimate critique for access, this chapter offers an overview of Internet history with an 
emphasis on aspects that are particularly relevant to current struggles over net neutrality and 
last-mile infrastructure – the final section of a telecommunications network, which connects 
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retail customers to the rest of the network.  The owners of this infrastructure have the ability 
to structure and limit access to the rest of the network, and defining access to the Internet 
determines how its resources can be commodified.  
The Internet has existed in several different forms since its inception.  In order to 
better understand the implications of these transformations I highlight three configurations of 
the Internet, each of which is marked by differences in mobility, space, and resource: the 
early days of open architecture and the emergence of cyberspace; the creation of the World 
Wide Web; and the shifting of the Web into the cloud.  In each of these configurations 
communication is mobilized within the Internet in different ways, which in turn layer 
cyberspace and reframe the potential to monetize the communicative resources these spatial 
layers create.  The first section of this chapter looks at the frontier-like terrain of cyberspace 
that existed in the early days of the Internet, from the invention of ARPANET to the days 
leading up to the World Wide Web (~1969-1991).  It briefly lays out two key elements of the 
Internet’s architecture that set it apart from other forms of electronic communication: packet 
switching and the matrix system of interconnection.  The way these two fundamental features 
of the Internet interact bolstered the idea that the Internet was productive of a spatial 
environment – cyberspace. 
The second section examines the rise of the World Wide Web.  In the Web, 
cyberspace was made more user-friendly and accessible by the addition of graphics, sound, 
and video enabled by Hypertext Transfer Protocol (HTTP) and Hypertext Markup Language 
(HTML).  This new way of interfacing with the Internet changed the way information was 
available online and altered the appearance and uses of cyberspace.  As the rise of Web drew 
more users to the Internet, it created the need for new legislation in the form of the 1996 
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Telecommunications Act, as well as new infrastructural innovations – most notably, 
broadband capabilities.  This section also addresses how contradictions between the Act and 
infrastructural adaptations generated a movement for “open access” that eventually became 
the basis of net neutrality.  The third section of the chapter explores the rise of Web 2.0 and 
its subsumption into cloud computing.  Web 2.0, which rose to popularity in the mid-2000s, 
changed the way webpages worked together, as software applications were increasingly built 
on the Web itself.  This allowed for the rise of social media, increased user-generated 
content, and an increased reliance on mobile devices.  The use of mobile devices, or “thin 
clients” which rely upon remote third party servers for data storage, is shifting how the 
infrastructure of the Internet works as we become more and more invested in cloud 
computing.  
The final section of this chapter examines the current struggles over net neutrality, 
which have recently resulted in the overturning of the FCC’s Open Internet Order.  Here I 
argue that while net neutrality continues to be an important principle, it is not up to the task 
of regulating the infrastructural adaptations of cloud computing because it relies 
fundamentally on a technologically essentialist paradigm of what the forms of the Internet 
are.  Arguments for preserving net neutrality assume a sharp differentiation between Internet 
content and the “pipes” through which that content travels.  However, as mobile technology 
and cloud computing increases the rate of convergence, these distinctions no longer make 
much sense.  Additionally, these technologies are changing the mobility, space, and resources 
of the Internet.  Spectrum space remains a hot commodity as telephone companies and 
Internet Service Providers (ISPs) continue to produce a rhetoric of scarcity around broadband 
and wireless spectrum access.   However, beyond arguments of limiting spectrum, cloud 
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technologies are restructuring the architecture and ownership of information space, which has 
broad-reaching implications for material practices, from new forms of censorship and 
surveillance to citizenship and environmental issues.  I therefore question whether the 
convergence of the cloud has made previous forms of intervention to preserve access 
irrelevant, and posit that this is an area that warrants further research.   
The Cowboy Years (~1969-1991) 
In 1958 President Eisenhower initiated the Advanced Research Projects Agency 
(ARPA), largely in response to the Soviet launching of the first artificial Earth satellite, 
Sputnik, the previous year.  This group was charged with working to design the first means to 
connect the processing of different computers.  This agency eventually developed a means of 
connecting computers to each other, creating a network, which was called ARPANET, and 
establishing some of the basic protocols that formed the foundation of the Internet.  In 
October of 1969 ARPANET established a network link between the University of California, 
Los Angeles, and the Stanford Research Institute.  A few months later they added two more 
institutions: the University of Utah, and the University of California, Santa Barbara, creating 
a four-node network (Hafner, 1996).  By the late 1970s engineers had managed to connect 
ARPANET with both the packet radio network (PRNET) and the satellite network 
(SATNET), as well as other computer networks (USENET, BITNET, CSNET).  This inter-
connection of networks was referred to as the Internet, short for inter-networking (Strickland, 
n.d.). 
The two main aspects of Internet communication that differentiate it from previous 
forms of communication are packet-switching, which groups information into small packets 
that can be sent independently from each other, and the matrix system of interconnection that 
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links all points to each other (as differentiated from the hub and spoke model of the telephone 
and of radio networks).  The new mobilities enabled by packet switching within a matrix 
system revolutionized the transmission of information by radically altering the space of 
communication and greatly expanding the amount of information that could be shared.  
According to Tiziana Terranova (2004; 65) this is because the way that the packet-switching 
process works within a matrix system surpasses the linear paths of circuit switching in which 
a sender transmits a message to a central switching station (hub), which then transmits the 
message out to receiver.  This sort of hub-and-spoke system involves “intelligent” switches 
and “dumb” receivers.  The central switching station has to determine where to send the 
message, and the receiver passively accepts the information.  Within the matrix system of the 
Internet, however, this is reversed: the hosts (also referred to as a node),1 which are the 
receivers, or end points, within the network are “smart” and the nexus of connections with 
the network itself are “dumb.”  This is referred to as the end-to-end design principle, and it is 
one of the basic principles of Internet architecture (and also the basis of net neutrality, which 
I discuss later in this chapter).   
Developed in in early 1980s by Massachusetts Institute of Technology computer 
scientists Jerome Saltzer, David Clark, and David Reed, the end-to-end principle states that 
keeping the networks “dumb” – i.e. free of having to perform particular services – will 
maximize a network’s ability.  In order to send information through the Internet, that 
information is broken up into small pieces, called packets.  These packets are then sent out 
separately from each other through the matrix of the Internet’s nodes.  These packets follow 
different routes from each other, based on where network traffic is least congested (paths of !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
1 A host is a computer connected to a network, which runs both server and client functions. 
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least resistance).  In order to optimize the speed of these paths, the “ends” of the 
communication systems (the senders and receivers) must be able to find these paths of least 
resistance.  The ends of the system check the path, and then send the message: placing such 
functionality in the “ends” rather then in the network itself maximizes the network’s 
functions.2 
According to Terranova, such end-to-end routing requires a kind of “fringe 
intelligence:”   
The combination of packet switching, end-to-end intelligence and routing makes 
computer networks a kind of distributed neural network able to remember and forget. 
This fringe intelligence produces a space that is not just a ‘space of passage’ for 
information, but an informational machine itself – an active and turbulent space 
(Terranova, 2004; 65).   
 
The network itself is passive, yet it functions as an “information machine” which is 
generative of the paths through; these paths are configured and reconfigured every time the 
network is engaged.  By considering the overall space of the network, the fringe intelligence 
of the network recognizes a space that is itself productive of the routes through it.  The 
network nodes that determine the route that information takes in traversing the Internet must 
consider the entirety of the Internet space, and this, says Terranova, is what defines network 
culture.  Here the route defines the space so that the availability of many routes at all times 
alters the nature of space.  The space necessary to the new mobilities of Internet 
communication (i.e. packet switching within a matrix system) is created each time it is used, !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
2 Saltzer, Reed, and Clark “End-to-End Arguments in System Design” was presented as a 
white paper in 1981, and later published in ACM Transaction on Computer Systems in 1984.  
According to Saltzer, Reed, and Clark, the basic premise of their end-to-end argument is: 
“The function in question can completely and correctly be implemented only with the 
knowledge and help of the application standing at the end points of the communication 
system. Therefore, providing that questioned function as a feature of the communication 
system itself is not possible” (Saltzer, Reed, and Clark, 1984: 278). 
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actively shaping and reshaping how these communicative flows move from place to place.  
This “fringe intelligence” of the network space is indicative of Massey’s (2005) claim that 
space is productive: the space is not blank with paths through it, but rather is generated by 
and generative of the paths that traverse it.  It is the paths that give the space meaning, and 
the meaning that defines the space.  
These early days of the Internet, described by Terranova (2004), were also defined by 
open architecture, a system designed to allow for additions and upgrades by users, and 
embodied by early forays into a Gibson-esque cyberspace.  Gibson’s Neuromancer (1984) 
offered a new spatial narrative – cyberspace – that was one of adventure, the unknown, and 
an anarcho-libertarian sense of frontierism.  According to Thomas Streeter (2011; 123), 
Gibson’s coining of the term cyberspace defined “the Internet as space, a territory for 
adventure, rather than as merely a highway, a means towards the end of accessing already 
organized information.”  For Streeter, early iterations of cyberspace were not so much about 
the physical, technological, material, or digital processes of the networked nature of packet 
switching as Terranova (2004) would have it, but rather about a romanticism of what using 
the Internet could offer: it proffered a new sense of self-identification with the cowboy or the 
frontiersmen for cubicle workers – the white-collar knowledge workers who were generally 
the early adopters of Internet technology, such as journalists, academics, office managers, 
etc.3  Additionally, cyberspace emerged as a frontier space in part because of marketing 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
3 There are parallels between early adopters of the Internet and early radio experimenters and 
inventors.  Cable television was different – it was already controlled (much like the 
development of television itself) by the broadcasting institutions.  Cable was added to keep 
up already existing cultural forms of televisual distribution, even though its initial 
development was from small-scale entrepreneurs.  But because of its clear ties to physical 
space – tearing up the city streets to lay new cable – activists were able to make an 
intervention. 
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strategies from companies like Netscape and Wired magazine, who worked to locate a sense 
of agency and identity in Internet usage.  According to Streeter (2011), this sense of 
adventure within cyberspace gave white-collar office workers (who were often the primary 
users of this formation of the Internet) an early-adoption point of expertise not usually 
associated with that type of work.  Such cowboy narratives changed the idea of what being 
mobile was (you could be in your cubicle and be communicating with people on the other 
side of the globe), and what the movements and forms of communication could potentially 
be.  These changes in perception around the use of the Internet defined the conceptual 
communicative space being generated as one of adventure and individualism.  
The Internet at this point was almost exclusively text based.  There were a 
proliferation of “chat rooms,” which functioned like cyber bulletin boards, as well as text-
based games in multi-user domains (MUDs), and MOOs (MUD object oriented).4  These 
digital environments allowed anonymity, gender switching, and role playing, adding to the 
idea of cyberspace as a reality beyond our tangible lived space; it offered a virtual reality in 
which people imagined living a different existence, but reliant solely on text.  As with early 
radio, there was an idea in early cyberspace that the materiality and mobilities of the physical 
world were not applicable in the ether.  John Perry Barlow’s (1996) manifesto “A 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
4 One of the earliest examples of an Internet based platform that facilitated this kind of 
gaming was PLATO.  PLATO was started in 1960 out of the University of Illinois, at 
Urbana-Champaign, and remained in operation until 2006.  A PLATO system involved the 
interconnection of different specifically designed PLATO terminals.  This system was 
initially designed to facilitate on-line learning, and was the first interactive computer assisted 
instruction system.  PLATO, however, also proved an excellent resource for gaming and 
early online communities, due to its shared memory areas, standardized terminals, high 
resolution graphics, and fast key response (Woolley, 1993). 
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Declaration of Independence of Cyberspace” reflected this when he declared that he came 
“from Cyberspace, the new home of Mind,” which operated under different rules from those 
of physical reality: 
We are creating a world that all may enter without privilege or prejudice accorded by 
race, economic power, military force, or station of birth.  We are creating a world 
where anyone, anywhere may express his or her beliefs, no matter how singular, 
without fear of being coerced into silence or conformity.  Your legal concepts of 
property, expression, identity, movement, and context do not apply to us. They are all 
based on matter, and there is no matter here (Barlow, 1996). 
 
The days of cyberspace that predated the World Wide Web were characterized by this open, 
anonymous sense of an immaterial new frontier.  Barlow was correct in his assessment that 
concepts of property were difficult to apply in cyberspace.  The fringe intelligence of the 
network seemed to be unhampered by rhetorics of scarcity that surrounded other media 
formations such as radio and television.  Unlike with the “ether” of the radio, cyberspace was 
recreated along the paths of data transmission every time a communicative act took place, 
making this space generative and potentially endless.   
However, while cyberspace itself may have been unlimited, the way to access this 
space remained thoroughly grounded (or poled) within cables that allowed for computers to 
interconnect: the phone lines.  Most private home access to the Internet was provided via 
dial-up analog modems.  These modems converted the digital signals of computers into 
analog signals that phone companies’ switching facilities could handle.5  Telephone rates 
were determined by the phone company as they always had been – based on their ownership 
of the wires, held to common carrier status, and using an understanding of the spectrum as a !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
5 The process of the conversion from digital to analog was an audible process that could be 
heard by users of dial-up modems.  The sound it produced was described in The Atlantic as: 
“Pshhhkkkkkkrrrrkakingkakingkakingtshchchchchchchchcch*ding*ding*ding" (Madrigal, 
2012). 
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limited natural resource.  The result was that certain early adopters of the Internet were faced 
with astronomical phone bills, while others found (not generally legal) ways to circumvent 
the phone system.6   
The World Wide Web (1991-2004) 
The text-based Gibson-esque frontierism of the early Internet underwent a radical 
shift, however, with the emergence of a new set of languages and protocols, which layered 
cyberspace by adding graphics, sound, and new ways to navigate the net – namely, the Web.  
The introduction of the World Wide Web changed the way people interfaced with cyberspace 
– the ways they entered it, and what they could do within its confines – and thereby changed 
what cyberspace was as a resource (i.e. what its uses were).  In 1990 a team of computer 
scientists headed by Tim Berners-Lee developed hypertext transfer protocol (HTTP), and 
hypertext markup language (HTML).  The combination of protocol and programming 
language allowed for “webpages” that could contain text, images, and even video.  They also 
provided a meta-text: a system of interlinking these pages that became known as the World 
Wide Web, or simply the Web.  Berners-Lee also adapted a system of unique identifiers for 
web resources called uniform resource locators (URLs), which were standardized in 1994; 
this is a system that names the location of specific webpages.  The Web, which was made 
open to the public in 1991, is comprised of these webpages linked via hyperlinks.  Rather 
than connecting directly to other users, the web allows users to connect to servers, which host 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
6 The practice of “phone phreaking” was often tied to Internet hackers.  See for example 
Lapsley, (2013). Exploding the phone!: the untold story of the teenagers and outlaws who 
hacked Ma Bell. 
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pages.7  This process was made even more accessible by the introduction of web browsers 
and search engines.  Web browsers are software applications that allow a user to view 
webpages and go from webpage to webpage.  The first web browser, Netscape Navigator, 
was launched in 1994.  Search engines allowed browser users to sort through the different 
pages available on the web by topic, and direct them to the pages that were relevant to their 
queries.  Early examples of search engines included AltaVista (1995), Yahoo (1995), Ask 
Jeeves (1996), and Google (1998).  
The Web revolutionized the way people were able to visualize and access the 
communicative resources of the Internet.  The graphics available on webpages made 
interfaces to previous services easier; they were more user-friendly and looked less like code.   
Before the Web, cyberspace was a realm available mainly to the technologically savvy: a few 
white collar office workers, some academic and intellectual laborers, tech geeks, and hackers.  
The interfaces offered by the Web made access to cyberspace much easier for those with no 
technical experience.  Many Internet Service Providers (ISPs) offered personal homepages as 
part of their service arrangement, and as the technology improved, these often included 
guestbook scripts that allowed for comments to be left by visitors to these pages.  This also 
paved the way for new cultural forms such as blogging.   
By making access to the Internet simpler and more generally accessible, the Web 
offered new forms of expression, and for many realized the dream of a truly interactive 
medium, one where everyone who used the medium could be a producer as well as a receiver 
of content.  As more and more people entered cyberspace via the Web, theorists began citing !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
7 The World Wide Web is not the only form of access to the Internet.  Other types of 
services, such as email, instant messaging, and file sharing existed prior to the Web and 
continue to exist.  These services use Internet Protocol (IP) but not necessarily webservers or 
other elements specific to the Web. 
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this medium as having democratic potential (Poster, 1997; Flew, 2002).  Similar to 
Terrnova’s (2004) assessment that fringe intelligence is part of what defines network culture, 
Terry Flew (2002) asserted that hypertext itself is part of what makes the Internet more 
interactive than previous forms of mediation.  Rather than the linear structure of more 
traditional texts, such as books or newspapers, hypertext allows websurfers to “choose their 
own adventure” by following different paths to different sites.   
The Web also offered a platform in which all could be producers of media content 
that was available to everyone else on the Web, and this was seen as having vast democratic 
potential (Poster, 1997).  More voices could be represented within the public sphere, 
enriching public deliberation and offering the potential for a democracy more reflective of a 
diverse population.  Previous forms of electronic communication, most notably the mass 
communication technologies of radio and television, had been defined by scarcity of access.  
The controlling corporate interests in these industries had been unilaterally opposed to 
cultural forms that would interrupt their one-to-many mass broadcast model, assuring that 
only voices that worked within this model of mediation – and the economic structures that 
supported them – would be heard (Lull, 1995).  The Web, on the other hand, with its 
numerous platforms and potentially endless ability to reproduce information, was seen as a 
way to fight scarcity (Andrejevic, 2013) and promote democracy (Poster, 1997).  Earlier 
form of mediation, from the printing press through television, had limited ownership of 
apparatuses of production, and thereby consolidated control, as in so doing “the technological 
basis of media [had] habitually been viewed as a threat to democracy” (Poster, 1997: 210).  
The specificities of Internet technology in the age of the Web, however, were seen as having 
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the potential to disseminate information in unprecedented ways, which could radically 
decentralize discourse (Poster, 1997: 210). 
The Web also became a site of commerce.  Just as individuals could have their own 
personal homepages, so too could businesses.  Amazon and EBay both launched in 1995 and 
offered exclusively on-line shopping experiences: the only interface with these enterprises 
was via the Web, with neither possessing an actual storefront.  Increasingly, the space of the 
Web was seen as having vast economic potential, and companies were eager to find ways to 
monetize this space.  The end of the twentieth century saw an enormous increase in Internet 
based consumer practices, resulting in the dot-com bubble (roughly 1997-2000).  During this 
time vast investments were made both in exclusively online companies, as well as in creating 
Web presences for established businesses.  Many questioned whether these economic 
ventures threatened the democratic potential of the Web (Poster, 1997). 
Web Infrastructure, Open Access, and the Beginnings of Net Neutrality 
Beyond general theoretical musings about what sorts of social, political, and 
economic practice the Web could foster, there were also struggles over the mechanics of how 
the infrastructures of the Web would function and who would control them.   Dot-coms were 
interested in making money via the Web by offering a plethora of different commercial 
services.  However, there were also enormous amounts of profit to be made for those with 
commercial interests in access to the Web itself: telephone companies who controlled the 
last-mile infrastructure, and Internet service providers (ISPs) who used pre-existing 
infrastructure to supply fast access to the Web (such as EarthLink, AOL, Prodigy, 
Compuserve, and Mindspring).  These are companies that generally rely on narratives of 
spectrum scarcity in order to justify their business models, which charge for usage of 
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spectrum based on services that they have created.  These services then structure access to 
the spectrum space necessary to enter the Internet (within the last-mile infrastructure).  The 
rise of the Web prompted the Telecommunications Act of 1996, which was the largest 
reorganization of communications policy in the United States since the 1934 
Communications Act.  This legislation laid the foundations of future Internet policy by 
framing emergent Internet practices vis-à-vis preexisting communication services.   
One of the reasons for this act was to facilitate and regulate infrastructural changes 
brought on by the Web.  As the Web became more popular and more and more people sought 
to access the Internet regularly, the infrastructures and services that enabled Internet access 
changed.  One of these adaptations was the creation of digital subscriber lines (DSL), which 
offered a means of transmitting digital computer signals over phone lines without having to 
convert the signals to analog.  DSL offered continual connection to the Internet via an ISP. 
Signals sent over DSL would not disrupt regular voice service being offered over the same 
line.  Hence subscribers to DSL would not need an additional phone line, as was common for 
users of dial-up Internet access.  The 1996 Telecommunications Act required incumbent 
local exchange carriers (ILECs) – an industry term for pre-existing telephone service 
providers – to lease parts of their phone lines to companies that sought to offer different 
kinds of services.8  The 1996 Act stipulated that ILECs’ infrastructure include “unbundled 
network elements” in order to allow the splitting of phone lines for multiple purposes.  An 
independent company could lease telephone company-owned infrastructure (the phone lines 
entering people’s homes and businesses) for digital Internet access via DSL.  The ILECs, !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
8At the time of the 1996 Telecommunication Act, ILECs were either the “baby bells” that 
resulted from 1982 breakup of the AT&T system, or generally smaller-scale independent 
phone companies. 
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which would still own the last-mile infrastructure, were required to lease parts of their 
networks to competitors at non-discriminatory rates since the ILECs were regulated as 
common carriers.  By opening up pre-existing infrastructure to new services, the dual uses of 
telephone lines for both telephone service and DSL demonstrated how innovations in 
communication mobility (i.e. the ability to send digital packets of information over phone 
lines) opened new spatial layers, which enabled new uses for the pre-existing infrastructure.  
The phone lines effectively functioned as if they were twice as wide – they could now 
support two entirely different kinds of communicative practice. 
By opening up extant infrastructure to multiple types of services, the 1996 
Telecommunications Act paved the way for a new form of communicative practice: 
information services.  The 1996 Act designated phone companies as providing a 
telecommunications service, a “basic” service that provided the wires for transmission.  
However, not every service that involves telecommunication is a telecommunication service, 
and this includes broadband Internet services:  
[W]hen the telephone company sells you broadband access to the Internet, it is 
providing that service by means of “telecommunications.”  But under the FCC’s 
interpretation of the relevant statutory definitions, formalized in 2002 and upheld by 
the Supreme Court in 2005, the company is selling you an “information service”; it is 
not selling you a “telecommunications service” and is therefore not acting as a 
“telecommunications carrier” (Nuechterlein and Weiser, 2013: 55).9  
 
An ISP provides an “enhanced” service – a service that was “added” onto an existing 
infrastructure.  From its inception this distinction was problematic.  It assumed the cultural 
form of telephone communication was always inherent to its infrastructure, and that the basic !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
9 Telecommunication service and common carriage service are synonymous (Nuechterlein 
and Weiser, 2013: 54).  Broadband refers to a high capacity transmission method using a 
wide range of frequencies, which can transport multiple and different types of signals.  
Phone-based DSL, cable modems, and mobile cellular service all offer broadband 
connections. 
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service that phone lines offer is innate to its technology.  But this is not the case; the cultural 
forms made possible by any infrastructural system are struggled over.  This type of 
technologically essentialist legal framework, which presumes that services are intrinsically 
related to their material apparatuses, comes directly out of the Communications Act of 1934.  
The 1934 Act made clear distinctions between media formations by assuming that  
“particular types of facilities will normally be associated with particular services and that 
those services should be individually classified and regulated pursuant to mutually distinct 
statutory regimes” (Nuechterlein and Weiser, 2013: 230). 
Beyond this problematic foundation, the 1996 Telecommunications Act’s regulation 
of telecommunication services opened up a proverbial can of worms by drawing this 
distinction between “telecommunication” and “information” services in other ways.  This 
distinction, which was designed to differentiate the regulation of ISPs offering DSL 
connections through existent phone lines from the phone companies themselves, had far 
reaching implications in later debates over net neutrality, especially as cable broadband 
began to replace DSL as the fastest way for most consumers to access the Internet.  It was 
assumed that information services would still be subject to certain forms of common carrier 
control because such services were run through infrastructural systems that were themselves 
subject to common carriage regulation. However, as noted in the previous chapter, in 1961 it 
was decided that cables used for television distribution did not to fall under common carrier 
jurisdiction, since the subscribers did not produce the content distributed over the lines.  As a 
result, when cable companies began offering last-mile access to the Internet, it became 
apparent that the 1996 Act did not delineate clear jurisdiction over this service: 
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When Congress wrote the 1996 Act, it did not anticipate that cable companies, free of 
conventional common carrier requirements, would invest heavily in broadband, 
tightly integrate ISP functionality with last-mile transmission, and offer the resulting 
service bundle to consumers.  If Congress had waited just two or three years past 
1996 to codify its core definitional concepts, it presumably would have been clearer 
about exactly where such “broadband Internet access” fits within the larger statutory 
framework (Nuechterlein and Weiser, 2013: 231). 
 
This created a policy quagmire as companies, courts, and the FCC struggled to regulate this 
infrastructural adaptation. 
By the beginning of the millennium broadband Internet access had become a standard 
way for households and business to connect to the Internet, surpassing dial-up service for 
first time Internet access in 2002 (Black Issues, 2002).  In that same year the FCC, under new 
leadership from Michael Powell, released its Cable Broadband Order.  In this order the FCC 
rejected the proposal to apply the “unbundling” rule to cable companies that it had applied to 
telecommunication carriers since the 1996 Telecommunications Act.  Cable companies 
would not have to offer use of their last-mile infrastructure to distinct ISPs, further fostering 
the trend for cable companies to act themselves as ISPs by offering their own Internet access 
services.  This order also formalized the FCC’s distinctions between information and 
telecommunication services in relation to broadband by classifying cable modem services as 
information services, as opposed to a telecommunication service, which would not therefore 
be subject to common carrier rules.10  As an information service, the Cable Broadband Order 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
10 This classification had important ramifications for PEG access television funding since it 
impacted the cable companies’ interpretations of most local franchise agreements.  PEG, as 
explained in the previous chapter, receives most of its funding through franchise agreements 
negotiated with local municipalities or states.  These franchise agreements stipulate a user fee 
be applied to cable subscribers that directly funds PEG access.  When cable Internet access 
was deemed an information service, making it distinct from telecommunication service, it 
also made it distinct from cable video services, and it was determined that PEG was only 
entitled to fees from cable television subscribers.  Customers who subscribed only to Internet 
service through the cable company were not subject to these fees, despite using the same 
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situated FCC control over cable broadband under Title I of the 1934 Communications Act, 
and deemed it outside of the jurisdiction of both Title II, which administered 
telecommunication, and Title VI, which dealt specifically with cable television distribution.11  
Title I in the 1934 Act established the FCC “[f]or the purpose of regulating interstate and 
foreign commerce in communication by wire or radio” (Communications Act, 1934: sec. 1).  
Beyond establishing the FCC, Title I is mostly dedicated to general provisions and 
definitions.  However, it also grants the FCC “ancillary jurisdiction” over interstate 
communications:  “the authority to take certain actions that are not expressly authorized by 
other provisions of the Act, but are related (‘ancillary’) to those provisions” (FCC, n.d.).  
This essentially grants the FCC general regulatory jurisdiction over any interstate 
communication service (Nuechterlein and Weise, 2013: 232).  This power, however, is 
vaguely defined and has been the subject of much legal scrutiny in the ensuing twelve years 
since the Cable Broadband Order first made these distinctions.   !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
infrastructure, located in the same public spaces, to receive their service.  Nor were cable 
service providers expected to pay more to local municipalities for increased income 
generated from Internet subscription, despite substantial gains in profit.  While it can be 
argued that since Internet-only subscribers do not have access to watch PEG, they should not 
have to pay a fee, it must be noted that one of the key arguments for the necessity of PEG 
was about tying the physical location of cable infrastructure within the public right of way to 
the spectrum space that was opened up by laying these cables.  By asserting that cable 
companies could offer a different service on the same infrastructure without being made to 
compensate for their use of public space, the 2002 Order erodes the basis of the most 
essential argument for PEG funding in general. 
 
11 The 1934 Communications Act is broken up into six titles, although Title V on cable 
communications was added to the Act by the Cable Communications Act of 1984.  The Titles 
are as follows: 
Title I: General Provisions 
Title II: Common Carriers 
Title III: Provisions relating to Radio 
Title IV: Procedural and Administrative Provisions 
Title V: Cable Communications 
Title VI: Miscellaneous Provisions. 
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The Cable Broadband Order was promptly challenged and temporarily overturned 
when in 2003 the Ninth Circuit Court of Appeals found that “information services” fell under 
the jurisdiction of both Title I and Title II.  However, the Supreme Court overturned this 
ruling in 2005 in National Cable and Telecommunication Association v. Brand X Internet 
Services, when they determined that the National Cable and Telecommunications 
Association (NCAT) would not have to “unbundle” its wires and offer space on these wires 
to unaffiliated ISPs (in this case, Brand X) on a common carriage basis (Nuechterlein and 
Weise, 2013: 195).  This court decision was quickly followed by another FCC order, the 
Wireline Broadband Order. This eliminated a “regulatory asymmetry” by “extending to 
wireline telecos the same deregulatory policies it had extended to cable broadband service 
from the beginning” (Nuechterlein and Weise, 2013: 196); ILECs would no longer have to 
offer unbundled packets for lease on a common carriage basis to independent ISPs. 
The Brand X court decision sparked a new movement that was increasingly 
concerned with the broadband practices of cable companies: net neutrality.  With the growing 
popularity of cable broadband that had occurred after the introduction of the 1996 
Telecommunications Act, several attempts were made to generate policy that preserved open-
access to independent ISPs to use cable infrastructure much in the same way that they were 
using telephone infrastructure.  However, it had become increasing clear that the legal 
standing for such a push was shaky, and that even if such open-access could be legally 
instituted, it would not guarantee that broadband operators would not interfere with content 
sent over their pipes.  Based on work by Tim Wu (2003) and Lawrence Lessig, net neutrality 
shifted the focus from open-access campaigns, whose goal had been to foster competition 
among non-facilities based ISPs.   Net Neutrality principles instead focused on the “rights of 
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nondiscriminatory treatment for higher-layer applications and content providers” 
(Nuechterlein and Weise, 2013: 193, italics in original).  Despite the shift in emphasis, the 
ultimate goals of both open-access and net neutrality were very similar: to preserve 
unimpeded last-mile access to the resources of the Internet, and to prevent those with control 
of this last-mile infrastructure from restricting that access. 
The basic premise of net neutrality is that all content on the Internet should be treated 
as equal, and that companies that control the last-mile infrastructure should not have the right 
to differentiate and prioritize packets of information.  This idea is loosely derived from the 
Saltzer, Reed, and Clark’s end-to-end design principle for maximizing a network’s 
efficiency.  If information is treated equally across network then it preserves the networks 
ends’ ability to set the paths, without creating redundancies in the network itself. 
If you want to maximize the utility of a network…you should move as many services 
as feasible out of the network itself… [T]he end-to-end argument says that adding 
services decreases the value of a communications network, for it makes decisions 
ahead of time about what people might want to do with the network. [To increase 
divergent uses] keep the network unoptimized for specific services so that it’s 
optimized for enabling innovation by the network’s users (the “ends”) (Weinberger, 
2003: 3). 
 
This is in contrast to the way a conventional phone network operates, in which the services 
(such as call waiting, and caller ID) are embedded within the network itself via the 
centralized switches that control these operations (Nuechterlein and Weise, 2013: 168).  By 
removing services from the network itself – including the ability of ISPs to prioritize packets 
of information – the network is optimized.  
If the architectural principles of the network(s) of the Internet are designed around 
openness, the companies that control the infrastructure of the Internet, particularly the ISPs, 
are not.  They work to structure and limit access to communicative resources in order to 
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commodify “electronic space” – to give it exchange value.  One way that services assign 
value to communicative resources is by limiting them.  It is the services, not the networks, 
which create value through scarcity.  This is one of the things net neutrality is designed to 
protect against: manufactured scarcity.  One of the stipulations of net neutrality is a ban on 
paid prioritization arrangements between Internet service providers and Internet content 
providers.  Advocates for net neutrality argue that if such paid prioritization agreements 
become widespread, 
they will become highly profitable to ISPs, and those ISPs will look for ways to force 
as many content providers as possible to pay for them.  According to this argument, 
the appeal of these prioritization fees will give broadband ISPs strong incentives to 
underinvest in broadband capacity and thereby degrade the performance of all non-
prioritized Internet content (Nuechterlein and Weise, 2013: 225). 
 
Granting the ability to an Internet content provider to pay for faster transmission speeds 
essentially provides incentives for an ISP to degrade those who do not pay (Lessig and 
McChesney, 2006).  In other words, one of the things that net neutrality is designed to do is 
to prevent the providers of Internet access from generating profit by restricting access – i.e. 
net neutrality is designed to prevent a manufactured tragedy of the commons.  More 
specifically, net neutrality is designed to prevent ISPs from using a tragedy of the commons 
model to restrict people’s access to the Internet.  The argument goes that if ISPs were 
allowed to prioritize content, they would artificially restrict bandwidth so that everyone 
would have to pay for priority – the ISPs would create scarcity (structure bandwidth as a 
limited natural resource), which would increase the value of network space.  ISPs would then 
have the ability to regulate who has access to that space in order to avoid a tragedy of the 
commons – in which Internet content providers gobble up all the bandwidth – in order to 
assure network optimization.  This is what net neutrality prevents; it says that the potential 
! 177!
for ISPs to abuse their near monopolies on last-mile infrastructure in order to artificially 
create a tragedy of the commons is too great to allow them this power. 
This was Marconi’s genius with his black box back in the days of early radio – not in 
technological innovation, although that was present – but in creating a service that allowed 
for the limiting of communicative resources in such a manner as to form a commodity. And 
we can see this again happening with the Internet. As the services offered by a company 
change, the needs of technology users and uses of technology change.  As the technology 
changes, the spatial layers these technologies engender change, and the way this space is 
understood to be a resources changes.  Services are always tied to access, and changes in 
technology are driven by changes in service.  Here the resource of the Internet is access to 
cyberspace itself, and ISPs control how that access is shaped.  Net neutrality is supposed to 
keep the companies that control the last-mile infrastructure from creating artificial scarcity, 
and preserve the Internet as an openly accessible forum where a myriad of voices can get out 
on an equal basis.  However, it is arguable whether the principles of net neutrality can really 
allow for the freedom of speech supposedly fostered by the arrival of Internet technologies, 
or even whether such freedom of speech ever really existed on the Internet.  Additionally, as 
we shift from the Web into cloud computing, the emergence of social networking, data 
farming, and mobile devices have changed the infrastructure of Internet-based 
communications, with serious implications not only for policy about Internet access, but also 
for the very nature of what “access” means in an age of information overload, as opposed to 
scarcity. 
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From the Web to the Cloud: Social Networks, Data Centers and Mobile Devices (2004-
2014) 
Web 2.0 
During the mid-2000’s the emergence of new website formats and functions gave rise 
to the idea that the Web itself was changing.  Whereas the invention of HTTP and HTML 
and the creation of webpages marked a major technological shift in how the Internet was 
accessed, these new uses and formats, referred to collectively as Web 2.0, were not marked 
by any specific technical updating of the Web.  Rather, these changes were marked by 
something subtly different:   
Web 2.0 is a term that was first used in 2004 to describe a new way in which software 
developers and end-users started to utilize the World Wide Web; that is, as a platform 
whereby content and applications are no longer created and published by individuals, 
but instead are continuously modified by all users in a participatory and collaborative 
fashion (Kaplan and Haenlein, 2010: 60-61). 
 
In Web 2.0 the Web is less defined by the “choose-your-own-adventure” logic of hypertext, 
and instead becomes more like desktop software.  Software applications are built on the web, 
and include “user-friendly design through complex technical processes” (Langlois, 2009), 
which allow new forms of sharing information.  Web 2.0 is defined by new types of websites 
whose functions are the accumulation and distribution of user generated data: Wikipedia, 
launched January 15, 2001; Facebook launched February 2, 2004; and YouTube, launched 
February 14, 2005.  These webpages offer formats to connect to other users (Facebook), 
and/or make it easy to share content (YouTube and Wikipedia).  This web-based software 
makes it possible to upload content that is stored on the Web – i.e. in servers – and as more 
information is stored on the Web, it is increasingly accessed through mobile devices 
(smartphones, PDAs and tablets).   
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Since roughly 2004 the way that webpages work together, and the functions that these 
pages perform has changed.  Generally this is taken to be about two things: “social media” 
and user generated content.  However, both of these terms are almost as elusive as the 
technological specifications of Web 2.0.  All media by definition are profoundly social; 
hence designating an element of web-based communication as “social media” does not 
distinguish it from other types of communication available via the Internet, nor from other 
types of mediation more generally.  The New Oxford American Dictionary defines “social 
media” as “websites and applications used for social networking” (2010), however, what 
exactly is meant by “social networking” remains unclear (does it include adding to sites like 
Wikipedia for example?).  Likewise, Wikipedia’s definition of “Social Media” reads: “Social 
media refers to interaction among people in which they create, share, and/or exchange 
information and ideas in virtual communities and networks” (2013).  This definition does not 
specify how these types of communications are different from previous iterations of Web-
based chat rooms, or pre-Web bulletin boards.  The term “user-generated content” is 
similarly vague since, according to Kaplan and Haenlein (2010: 61), “User Generated 
Content (UGC) can be seen as the sum of all ways in which people make use of Social 
Media.”  Whatever these definitions, however, it is generally agreed that Web 2.0 was first 
introduced in 2004 and that it is not about specific technological changes, but rather about the 
way that webpages work together, and the ways that people use these webpages.  
The shift from the Web into Web 2.0 was more a shift in cultural form than it was in 
technology.  If a website can be said to be the dominant cultural form, or media product, of 
the Internet in from 1991-2004, then in Web 2.0 this shifted to the social networking site – a 
website that includes software applications.  However, these developments in Web usage 
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have led to increased storage of information on third party servers, which are increasingly 
accessed through mobile devices.  These changes in technology and infrastructure are 
generally associated with the rise in cloud computing. 
Cloud Infrastructure  
While Web 2.0 was more about the uses and meanings of websites, the shift into 
cloud computing is demarcated by large infrastructural investments, vast amounts of energy 
consumption, and extensive policy changes.  Cloud computing offers remote access to 
computing resources, both hardware and software, over the Internet.  It necessitates turning 
one’s data and computing practices over to a remote server – a third party.  In earlier 
iterations the Internet offered direct connections between nodes, without requiring such 
extensive third party involvement.  The cloud implies that information is located in a fixed 
storage location (third party servers).  However, the fixity of this storage is intricately linked 
to mobility, since you can access it with any device that gives you access to the Internet, and 
this has become especially popular with mobile devices.   
Whereas the open architecture of previous iterations of the Internet allowed for direct 
access between computers, there has been a marked shift towards “the use of centralized 
servers rather than the software and operating systems of desktops to perform the bulk of 
computing needs” (Vanderbilt, 2009).  This allows for increased usage of mobile technology 
with less reliance on personal hard drives.  As a result there has been an increase in “thin 
client” technology: smaller user-end devices (lighter computers, tablets, and phones), which 
rely upon the ability to access troves of data stored within remote server locations.  However, 
“thinness in the office has come with increased thickness elsewhere” (Vanderbilt, 2009), as 
the demand for server storage grows.  In the cloud, data is managed by a third party, and the 
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way that data is managed is through enormous groups of servers, usually clustered together 
in a climate controlled building referred to as a data center.  A data center is basically a big 
box-like building, often located in a rural area.  It doesn’t look much different from a regular 
warehouse from the outside, but contains vast amounts of computing hardware, occupying 
tens of thousands of cubic feet, running perpetually. 
[These centers offer] a sprawling array of servers, load balancers, routers, fire walls, 
tape-backup libraries and database machines, all resting on a raised floor of 
removable white tiles, beneath which run neatly arrayed bundles of power cabling. To 
help keep servers cool, [most data centers have] a system of what are known as hot 
and cold aisles: cold air that seeps from perforated tiles in front is sucked through the 
servers by fans, expelled into the space between the backs of the racks and then 
ventilated from above (Vanderbilt, 2009). 
 
So while a data center has the stark anonymity of a warehouse on the outside, it actually 
functions “less like a building than a machine for computing” (Vanderbilt, 2009). 
Because of the amount of electrical power these machine buildings consume, it is 
necessary to locate them, when possible, in rural communities due to the lower costs of 
electricity in these areas (Glanz, 2012b).12  For example, Microsoft has data centers in the 
towns of Tukwila, and Quincy (upon a former bean field), in Washington; Google, in The 
Dalles, Oregon, and Lenoir, North Carolina; and Yahoo, in Wenatchee, Washington.  Data 
centers consume enormous amounts of energy, with a single center consuming as much or 
more electricity than a medium sized city (Glanz, 2012a).  According to The New York Times 
in 2009 data centers consumed more energy than the country of Sweden (Vanderbilt, 2009).  
According to Metahaven (2012b), an Amsterdam based design and research collective, the 
infrastructure of the cloud, so ethereal in name, requires vast amounts of natural resources.  !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
12 The physical locations of data centers is also essential in modern financial services, as 
trading has increasingly become reliant on algorithmic transactions that occur in 
microseconds (Vanderbilt, 2009; Radiolab, 2013). 
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The cloud presupposes a geography where data centers can be built.  It presupposes 
an environment protected and stable enough for its server farms to be secure, for its 
operations to run smoothly and uninterrupted.  It presupposes redundant power grids, 
water supplies, high-volume, high-speed fiber-optic connectivity, and other advanced 
infrastructure.  It presupposes cheap energy, as the cloud’s vast exhaust violates even 
the most lax of environmental rules.  While data in the cloud may seem placeless and 
omnipresent, precisely for this reason, the infrastructure safeguarding its permanent 
availability is monstrous in size and scope… To users, the cloud seems almost 
formless, or transparent – always available, ever changing, hanging in the air, on 
screens, in waves, appearing and disappearing, ‘formless cyberspace’ indeed.  Yet at 
the core of this information ghost dance lies a rudimentary physical form – steel and 
concrete infrastructure (Metahaven, 2012b). 
 
Or as Michael Manos, a one-time general manager of data-center services for Microsoft, put 
it “In reality, the cloud is giant buildings full of computers and diesel generators… There’s 
not really anything white or fluffy about it” (Manos qtd. in Vanderbilt, 2009).   
This has occurred in tandem with two related technological adaptations: the increased 
accessibility and use of mobile devices using mobile broadband, and the rise of mobile 
applications or “apps,” which perform a specific Internet-based function on a mobile device.  
This increase in mobile devices has lead to greater demand for mobile broadband – wireless 
access to the Internet provided via cellular phone towers.  Here the last-mile infrastructure – 
the connection between an end-user and the Internet – is actually traveling through radio 
waves in the air.  This increasingly popular manner of accessing the Internet has a number of 
implications for both spectrum space, and the emergent spaces of the cloud.  Using cell 
phones to access the Internet is changing the types of services and interfaces offered by ISPs 
and phone companies, as well as companies that provide portals, or ways of organizing and 
accessing information on the web (Google, Amazon, YouTube, Facebook, etc.). 
The contemporary landscape of the Internet is predominantly occupied by two kinds 
of media products.  One the one hand, there are Internet service providers: Verizon and 
AT&T, Comcast/Xfinity, and Time Warner.  These companies own the cables and control 
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the spectrum frequencies that provide last-mile access to the Internet, i.e. they are the 
companies that provide the infrastructure to move digitized communication.  It is the 
practices of these companies that were held in check by net neutrality legislation.  However, 
there is another kind of media product being offered by companies that are increasingly also 
invested in the infrastructure of the Internet.  These are the services that sort, track, and 
interface our data.  These services include search engines, file sharing, social networking, 
and data storage, to name a few, and are offered by companies such as Google, Facebook, 
Amazon, Yahoo, and Apple.  These companies are Internet content providers, and they have 
been hugely influential in shifting the locus of the Internet to the cloud.  The rise in social 
media that rely on user-generated content has put an added emphasis on Internet content 
providers.  
The material composition of the cloud is data centers and server farms, and they are 
shifting the spaces and resources of the Internet.  According to Vanderbilt (2009) “For 
companies like Google, Yahoo and, increasingly, Microsoft, the data center is the factory. 
What these companies produce are services.” These services, as noted previously, include 
various ways to access information on the Web: search engines; file sharing; social 
networking; and data storage. However, the companies offering cloud services (such as 
Google, Facebook, Amazon, Yahoo, and Apple) are not working to structure the Internet as 
scarce in the same way that phone companies and other ISPs are.  The companies most 
invested in the cloud are allowing for the generation and storage of enormous amounts of 
data – data beyond the messages we send, the photos we upload, and the music we share.  
While these companies do sometimes charge for storage, they more often allow private users 
(as opposed to corporate users) to store data free of charge.  This is because these companies 
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are finding other uses for this data: the amassing of data itself and the ability to sort and 
organize it is generative of new forms of communicative resources, the implications of which 
are still unfolding.  To put it another way, if Google is a bank of information, and “If data in 
the cloud is like money in the bank, what happens while it resides ‘conveniently’ in the 
cloud?” (Metahaven, 2012a).   
The ethereality of the cloud, and the mobility it offers, is reliant upon more than the 
infrastructure developed and constructed by ISPs and telecommunication companies (AT&T, 
Verizon, XFinity, Time Warner), who are still largely responsible for developing the wired 
and wireless infrastructures of transmission and reception.  It is also dependent upon the 
server farms and data centers developed by companies such as Google, Facebook, and 
Amazon.  The infrastructure of cyberspace is important because it determines the sorts of 
controls and ownership you (and your information) are subjected to.  Cloud infrastructure is 
changing cyberspace – who can access it, and how they access it – and it is changing the 
communicative resources generated by the Internet.   
We have Never Been Neutral: Contemporary Struggles over Internet Resources 
In order to understand contemporary struggles over the resources of the Internet – the 
ways that we access it, and the uses and values assigned to it – one has to unpack the current 
frictions between Internet service providers, Internet content providers, and net neutrality 
advocates.  Understanding how and why these conflicts have manifested requires some 
recent historical background.  In late 2007 it was revealed that Comcast had been suppressing 
customers’ use of BitTorrent – a legal peer-to-peer file sharing application, but one that is 
often used for downloading copyrighted material such as movies or television shows.  In 
2008, the FCC issued the Comcast Order, which invoked its Title I authority to stop Comcast 
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from this discriminatory practice.  It was proposed by the FCC that Comcast may have been 
restricting BitTorrent since that application had the potential to offer high definition video for 
free to subscribers who might otherwise have had to pay Comcast for their similar “On 
Demand” service.  In response, Comcast argued that it was using “reasonable network 
management” since it claimed that there was only so much broadband space and they needed 
to maximize network efficiency (in other words, they claimed they were trying to prevent a 
tragedy of the commons). 
The question in the Comcast controversy was whether… it was “reasonable” for a 
broadband ISP to treat the use of certain lawful applications (such as BitTorrent) as a 
proxy for undue consumption of finite and shared network resources and thus to limit 
the bandwidth consumed by those applications in order to ensure adequate network 
capacity for the majority of its subscribers (Neuchterlein and Weiser, 2013: 203). 
 
The FCC’s Comcast Order included net neutrality principles designed to prevent this types of 
intentional limitation of broadband “space” for the flow of information. The dispute between 
Comcast and the FCC continued for two years, until 2010, when a D.C. Circuit Court 
nullified the Comcast Order, declaring that the FCC had not adequately articulated a valid 
theory of their Title I ancillary authority (Comcast Corp. v FCC, 2010). 
 In response to this finding later that same year, the FCC issued the Open 
Internet Order, which put forward a new series of regulations also in line with net neutrality 
principles.  Mostly importantly this included a ban on blocking or degrading lawful content, 
and close regulation of contractual deals between ISP and Internet content providers.  This 
order was promptly challenged by Verizon, and overturned by the D.C. Court of Appeals in 
January 2014.  The court declared the FCC did not have authority under Title I of the 1934 
Communications Act, nor under Title II since broadband Internet access had been designated 
an information service since 2002.  In response to this ruling it has been suggested that the 
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FCC revisit its classification of broadband as an information service, and instead classify the 
companies that own the last-mile pipes of the Internet as telecommunication service 
providers.  This would mean that ISPs, at least insofar as they own they own infrastructure, 
would be subject to much tighter common carriage regulation.  However, at the time of this 
writing the FCC appears to be shying away from this reclassification in favor of using section 
706 of the 1996 Telecommunication Act in order to justify their authority (New York Times 
Editorial Board, 2014).  This section, which covers “Advanced Telecommunications 
Incentives,” stipulates that the FCC has a mandate to promote broadband expansion 
(Telecommunications Act, 1996, sec. 706).   
However, whether the FCC continues to struggle for net neutrality, net neutrality 
fundamentally cannot address the issues facing Internet access today.  This is in part because 
the Internet has never been as “neutral” as the principles of net neutrality would seem to 
suggest.   Net neutrality does not eliminate all practices that allow content providers to pay 
for faster Internet access.  The Open Internet Order contained several notable exceptions to 
its non-preferential dictates within last-mile infrastructure on the ground.  The Order did not 
regulate content delivery networks (CDNs).  These are privately owned systems of servers 
located in multiple data centers in various locations across the Internet.  A CDN arranges 
“the transport of data content to caches servers dispersed throughout the Internet, close to end 
users in many different locations” (Nuechterlein and Weiser, 2013: 184).  An Internet content 
provider pays a CDN to deliver its content more quickly to end-users.13  The CDN in turn 
pays an ISP to host the CDNs servers in the ISPs data centers, allowing for faster delivery of 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!13!Current CDN providers include: Limelight, NetDNA, Edgecast, Akamai, MaxCDN, 
Amazon Cloudfront, BitGravity, HighWinds, and CloudCache. 
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data.  Some companies, such as Amazon, have developed their own CDN systems to better 
facilitate transportation of their own net-based communication, and can then lease their CDN 
services out to other companies.  CDNs function as supplements to the Internet backbones, 
allowing companies that are willing to pay to subvert general channels in favor of more 
direct specialized pipes to deliver their content.  
Additionally, the Open Internet Order did not stipulate against paid peering, in which 
one IP network pays another for the right to exchange traffic directly with it rather 
than indirectly via transit links.  For example, a CDN might pay for the right to send 
traffic directly into an ISP’s network, thereby providing more efficient and reliable 
connectivity between the CDN’s content-provider customers and the end users served 
by that ISP (Nuechterlein and Weiser, 2013: 214).   
 
A paid peering arrangement has recently been agreed upon between Netflix and Comcast, 
despite the fact that Comcast, as part of its acquisition of NBC-Universal, is legally required 
to obey the Open Internet Order until 2018, because the Order does not regulate paid peering. 
 Beyond these practices within fixed (cable) broadband, net neutrality principles have 
never been as strictly applied to mobile broadband.  The rational for this is that the spectrum 
space required for mobile broadband transmissions is so scarce and valuable that it must be 
regulated according to network optimization as determined by the service providers.  
However, mobile broadband providers continue to develop new networks and technologies 
(4G, “Long Term Evolution” or LTE) which allow for faster data speeds and make more 
efficient use of their existing spectrum allocations.  As with radio, it is not the spectrum itself 
that is limited, but the technological systems we have in place to access it, which create the 
limitations.  Without the same net neutrality oversight as fixed broadband ISPs, mobile 
broadband providers are at liberty to charge exorbitant fees for their services, set data caps, 
and have much more latitude to discriminate against any services they see as threatening 
! 188!
management of network optimization. Mobile ISPs are still regulated, but not as closely as 
the fixed counter parts. Such carriers can block applications as they see fit.  This could 
legally include voice services that use Voice over Internet Protocol (VoIP).  Such 
applications could compete with voice services these mobile providers offer, providing an 
incentive to block these services (similar to how Comcast blocked BitTorrent applications).  
However, the typical reaction from mobile broadband providers has been to charge less for 
their own voice services, offering deals like unlimited minutes, while imposing data caps and 
high overage fees, rather than explicitly blocking these applications. 
Additionally it is not just the mobile ISPs that can block applications; it is also 
content providers, such as Apple’s “App Store.”  As an example of this practice, Metahaven 
(2012b) sites an August 2012 incident of Apple banning an app  “Drones+” from its App 
Store. This app mapped U.S. drone strikes in Pakistan, Yemen and Somalia.  Metahaven 
posits that this constitutes a new form of censorship.  While they admit that it is highly unlike 
that the U.S. government gave explicit orders to Apple to remove the app, “it isn’t difficult to 
imagine an informal, unstated, and rather intuitive constellation of interests” between Apple 
and the U.S. government (Metahaven, 2012b).  While Apple was under no explicit dictate 
from the state to pull down the app, without a clear policy preserving open formats for 
offering apps, they were able to remove the app from their store.  This has broad implications 
for how useful net neutrality remains within the cloud, as mobile applications rise in 
popularity as a way of interfacing with the Internet.  As more Internet users adopt thin clients 
and mobile devices for accessing the cloud, net neutrality is less effective since these 
regulations do not apply to mobile broadband, nor they do not prevent blocking apps.  
! 189!
Beyond its failing in dealing with mobile broadband, the FCC’s non-discrimination 
rules in the Open Internet Order applied only to “Internet” IP services, not “specialized” IP 
services.  IP, or Internet Protocol is the set of rules that dictate the transmission of data 
between devices on the hardware of the Internet.  Many different kinds of services travel 
through the same pipes using IP.  While net neutrality demands that fixed ISPs “shall not 
block lawful content, application, services, or non-harmful devices” (Open Internet Order, 
2010: par. 63), this is only applied to “Internet” IP services, which in application are only 
Web based services.  Non-“Internet” services such as subscription video, home monitoring, 
and VoIP were not protected against prioritization at the hands of the ISP because they 
“provide end users valued services, supplementing the benefits of the open Internet, [and] 
may drive additional private investment in broadband networks” (Open Internet Order, 2010: 
par. 112).   However, as I have noted earlier, we are shifting away from an Internet based 
firmly in stand alone webpages, and even “social media” pages, to the cloud, where the lines 
between webpage and application, as well as between content provider and service provider, 
are blurred. 
 Insofar as the cloud’s software use the shared internet, they can be considered 
applications run on the network.  To this end, network neutrality applies to the cloud 
(for example, the cloud is expected to consume more and more bandwidth in the 
network, possibly at the cost of other application and services).  The concept of 
network neutrality is more difficult to apply in the cloud, since some of the nominal 
conditions to institute neutrality are absorbed by the cloud’s combination of hosting 
and software services within a single black box.  In the cloud, there is no more 
principled separation between the hosting of data, software, and client-side tools 
through which the data is handled and experienced.  Indeed, the enormous success of 
the cloud is that it provides for all of these things at once. [However, the] Terms of 
Service of any cloud-based provider are a far cry from a binding agreement to net 
neutrality (Metahaven, 2012b, italics in original). 
 
Taking into consideration the different services and practices not covered by the recently 
overturned Open Internet Order, over the long term the specificities of applying net neutrality 
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principles don’t make much sense as such services are increasingly convergent.   This is 
because given the rapid rate of technological change, principles of net neutrality based on 
arcane distinctions between telecommunication services and information services have no 
hope of holding up in our convergent media landscape 
It has been argued that the Internet is unique in that it divorced the services being 
offered from the physical networks that offered them (Nueterlein and Weiser, 2013: 187).  
While it is true that the services enabled by the Internet are not inherently tied to its physical 
architecture, it is not true that this is unique to the Internet.  The forms that become dominant 
with emergent media infrastructure are always contested.  The services that media industries 
offer are cultural forms that have been constructed in such a way as to maximize profit from 
the resources opened by these communication infrastructures.  Perhaps it would be more 
accurate to say that the rate at which the Internet has given rise to new forms of 
communication has markedly increased in the last twenty years, and that these new forms 
have enabled and been enabled by new forms of convergence.  This convergence has been 
made possible by the universality of the Internet’s core protocols: 
Competition and product diversity have flourished on the Internet’s higher layers 
because the universality of the Internet’s core protocols frees application and content 
providers (such as Pandora and Facebook) from any need to become ISPs (such as 
Comcast or Verizon)” (Nuechterlein and Weiser, 2013: 187). 
 
However, as content providers such as Facebook, Google, and Netflix gain more and more 
influence, they are also changing the infrastructural landscape, both through massive 
investments in server farms and data storage, as well as (in the case of Google) developing 
their own fiber optic delivery lines.  This is blurring the difference between a content 
provider and a service provider – regardless of whether it is an information service or a 
telecommunication service.  Even if the FCC were to declare ISPs telecommunication 
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carriers, and thereby expand their control over these companies, the FCC would still face 
significant problems because the very definition of “telecommunication provider” still 
assumes that physical “hard” infrastructures produce certain kinds of cultural forms; it 
assume that the cultural forms that an infrastructural system engenders are innate to the 
infrastructures themselves.  Declaring grounded broadband ISPs to be common carriers puts 
us back into the technological essentialist paradigms that were forged by the military and 
large corporation back in the first part of the 20th century and brought into law with the 1934 
Communications Act.  If we are to believe Albert Einstein’s adage that “we cannot solve our 
problems with the same level of thinking that created them,” than we must move beyond the 
level of thinking that determines that services are inherently linked to the infrastructures that 
created the conditions of their possibility. 
Scarcity 
One of the results of assuming that the uses of infrastructures are innate to their 
technologies, is the idea that the resources produced by infrastructures are scarce.  It can be 
argued that the last 100 years of media policy have been defined by scarcity. Andrejevic 
(2013: 10) notes that historically many of the struggles over control of information have been 
in response to “issues of scarcity and the restriction of access to information.”  He cites book 
banning, printing press regulation, and restriction of public access to governmental 
proceedings and records.  While Andrejevic is discussing scarcity of information, the ability 
to disseminate information is always tied to physical infrastructures.  In the case of media 
that use the electromagnetic spectrum, those abilities are limited by technological 
capabilities.  In the earlier media formations of radio and cable television, the spatial 
layerings enabled by infrastructural developments were constructed as limited natural 
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resource, which legitimated certain forms of control and commodification.  We can see how 
this narrative of media scarcity is still present in current debates over how to structure and 
legislate the Internet.  Certainly concerns over manufactured scarcity and spectrum allocation 
for mobile broadband continue to be important issues facing Internet infrastructure.  
However, the space of cyberspace itself is most often understood as endless: full of new 
frontiers and openness.  It is also conceived of as having remarkable potential to both 
disseminate information and allow people to have input into the public sphere.  According to 
Andrejevic: 
 [T]he Internet has been greeted as an empowering medium: it is received as a 
scarcity-fighting machine: a means of enhancing public access to information 
countering attempts by the private sector to hoard, control, or otherwise monopolize 
access to information (2013: 10). 
 
The Internet in many ways fulfilled the utopian dream of public access television advocates – 
a medium open to the public on a non-discriminatory basis that could allow people to 
transmit content of their own creation to audiences of local communities broadly defined.14  
Breaking the narrative of the last 100 years of struggles around communication policy, which 
have been defined by a narrative of scarcity, the arrival of the Internet seemed to bring in an 
era of plenty.  People finally had free reign over content and form.  The Internet was neither a 
broadcast mass medium, nor an interpersonal one, but instead emerged as a hybrid form – a 
network of networks.   
Net neutrality was designed to preserve this kind of access, in part because it was 
seen as important in a world of information scarcity. However, the communicative resource 
of the Internet is different from that of previous media formations.  In early iterations of the !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
14 A local community can be defined by physical geographical proximity, or by a more 
abstract demarcation – an “idea” community.  These are groups who share a system of 
beliefs, interests, or goals, rather than a physical location. 
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Internet, large corporations who controlled the infrastructures that allowed for access (phone 
and cable companies) could still (and can still) limit access.  It was this model that net 
neutrality is designed to prevent.  However, as more and more information is available on the 
web, new forms of resource are emerging, and narratives of scarcity are no longer 
functioning in the same way.  Instead we have narratives of “glut” – of too much 
information.  According to Andrejevic, while historically we have equated access of 
information with empowerment (2013; 10), we are seeing a paradigm shift: “a 
reconfiguration of the relationship between forms of knowledge and power” (2013: 17).  
First, the increasing asymmetry between those who are able to capture, store, access, 
and process the tremendous amounts of data produced by the proliferation of digital, 
interactive sensors of all kinds; and, second, ways of understanding and using 
information that are uniquely available to those with access to the database.  The 
dystopian version of information glut anticipates a world in which control over the 
tremendous amounts of information generated by interactive devices is concentrated 
in the hands of the few who use it to sort, manage, and manipulate.  Those without 
access to the database are left with the “poor person’s” strategies for cutting through 
the clutter: gut instinct, affective response, and “thin slicing” (making a snap decision 
based on a tiny fraction of the evidence).  The asymmetric strategies for using data 
highlight an all-to-often overlooked truth of the digital era: infrastructure matters. 
(Andrejevic, 2013: 17). 
 
The very scope of information available is itself becoming disempowering to those without 
access to the resources to sort and categorize this information.  It would seem that 
information itself has become a new kind of resource, and we do not yet know its potential: 
its value; its dangers; how it can exert forms of control and be controlled – how it can be 
used.  This resource has not yet become a fixed form of property.  This resource is spatial 
insofar as it adds a layer to our shared maps of meaning, but this space is not being made into 
property in the same way as the electromagnetic spectrum has been.  It is not being declared 
a limited natural resource, but rather an infinitely generative resource.  We need to question 
what the resources generated by the new communicative mobilities of the cloud are.   
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In order to examine the implications of the new materialities of the cloud, one needs 
to first look at the physical infrastructural systems that support it.  Some say this is indicative 
of yet another Internet transmogrification.  There are also debates about whether this new 
formation of network will even be actually on the Internet, as more and more information is 
moved to servers in remote locations and new networks develop (Strickland, 2008), and as 
content providers such as Google are taking new interest in building their own network 
infrastructure.15  Legislation that continues to draw a sharp distinction between content 
providers and services (be they information services or telecommunication services), cannot 
address how convergence within the cloud is shifting both the architecture of the Internet, 
and the communicative resources it generates.   
 We are currently seeing a shift in who owns the major infrastructure of the Internet.  
Certainly companies that control the last-mile of the Internet will continue to exert power 
(especially as at the time of this writing a merger between the two largest cable Internet 
service providers – Comcast and Time Warner Cable – is being considered).  However, our 
communication policy must also look towards a world in which content and control over the 
infrastructure for amassing and sorting Big Data is increasingly important.  Net neutrality 
potentially works to prevent the owners of the cables from restricting content, and this is 
supposed to preserve access.  We are moving into a communicative world in which access to 
information itself is less important than access to meaningful ways of sorting, categorizing 
and mining that data.  Those who have the ability to track and make sense of the data will 
now have access to a new communicative resource.  The truth is, we don’t really know what 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
15 At the time of this writing Google currently has their own fiber optic infrastructure to 
connect to the Inter in two U.S. cities – Kansas City, and Provo, Utah – and is currently 
developing similar infrastructure in Austin, Texas (Nocera, 2014). 
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is being done with all this data, and we don’t know how it will be moved; we don’t know the 
space its movements create and we cannot predict the form of property this will take. But we 
can know that legislation such as net neutrality, which relies on an outdated notion of what 
the Internet does and the types of communicative resources that are produced by Internet 
communication, is not up to the task if it continues to imagine that the main hindrance to 
internet access is broadband capabilities. 
The Internet has changed.  Spectrum scarcity is still important, and net neutrality 
should still be a principle we hold on to.  But we need to go beyond the infrastructural 
analysis that got us this principle, and begin to focus more on ownership within the cloud – 
how it is changing the way a resource is commodified through property, and what forms of 
power and control are naturalized by these processes.  This is why the “space” of the cloud is 
important.  Previous techniques used to preserve open access don’t work as well in this 
increasingly privatized sphere.  The phone companies and ISPs continue to vie for increased 
control over services through drumming up broadband scarcity; however, companies with 
massive investments in the infrastructure of the cloud such as Google, Facebook, and Apple, 
are creating a new kind of Internet resource, and this resource needs to be an object of further 
research in order to prevent its total subsumption by the state and corporations.  
 
 !
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CONCLUSION 
 
This study of communication infrastructure analyzes the overarching systems that 
shape our communicative processes.  Infrastructural systems always combine both “hard” 
material apparatuses and “soft” forms and uses, and as such they can offer a way to examine 
the interrelation of content and conduits.  The technologies of communication are never only 
carriers of information, nor is the information carried by these technologies independent of 
social, political, and economic contexts (Langlois, 2005).  Rather, both are mutually 
formative parts of infrastructural systems, which always involve the interrelation of the 
symbolic and the material.  The case studies in this dissertation analyze the innovations and 
struggles that create infrastructural systems as media formations.  Each study examines a 
moment when new forms of mediation were enabled by infrastructural innovations.  These 
innovations restructure access to particular communicative resources, as well as generate new 
ones.  Within capitalist regimes of private property, however, access to a resource is often 
equated with the resource itself (Macpherson, 1976), and the result has been that 
infrastructural innovations that have increased access to communicative resources have been 
retroactively dubbed discrete media.  By examining moments where this process was in flux, 
these case studies have shown where such “media” possessed potential to be otherwise, and 
how such formations of media are contested. 
Within each formation, innovations in communication infrastructures, both hard and 
soft, mobilize communication in new ways.  The forms of communication mobility are 
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material practices that create and shape space, and our networks of communication 
infrastructure add meanings and values to space by structuring our access to it.  Media space 
is not an abstract idea, but rather a material and immaterial resource that layers our 
relationship to our environments; in this manner space is innately linked to material practices 
(Harvey, 1990).  How we use space also produces it; our technologies allow us access to 
these spaces, but they also create these spaces.  A resource only becomes a resource through 
use, and it is the limitations of our technologies that determine the usefulness of a resource.  
When our communication infrastructures move meanings and processes in new ways, they 
layer space, which then becomes useful, and therefore a resource. This resource is then 
struggled over (and most often privatized) through the institution of cultural forms, which 
define access to a resource by commodifying that access.   
These cultural forms, however, are also frequently the impetus for new innovations in 
infrastructure, which will again generate communicative resources through mobilization.  It 
is these forms that are generally dubbed discrete media: radio, television, Internet.  Equating 
the form with the medium, however, assumes a technologically essentialist perspective 
wherein the uses of a given medium are understood as innate to its infrastructure.  Each 
formation is an amalgamation of technology, cultural forms, and policy, in which the hard 
material infrastructure interacts with the soft infrastructures that give structure and meaning 
to the overall systems.  Within these formations it matters how communicative resources are 
structured as property, because this will in turn shape the potential for new forms.  It is this 
potential that is a site of hegemonic struggle, since communicative resources are themselves 
the foundation of regimes of property. 
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The case studies in this dissertation demonstrate how the EMS came to be understood 
as a limited natural resource that must be managed through private property regimes, and 
how such an understanding has been used to restrict access to the communicative resources 
the EMS has the potential to create.  I have analyzed how this process was constructed 
through policy and various struggles between users of media with differing social objectives.  
The spectrum is not in itself scarce, but rather the technologies and infrastructures we 
develop to access it themselves determine its use.  Issues of scarcity are generated by the 
structural and technological systems that create access in the first place.  In our current media 
landscape there are constant struggles over how our media will work, who will control them, 
and how that control will be enacted.  This is not new, but we are seeing a shift in how that 
control is working; it would seem that the information being amassed in the infrastructures of 
the cloud are changing the way that communicative resources are controlled.  Models of 
generating profit based on constructing a resource as limited – and therefore susceptible to a 
tragedy of the commons – are being replaced by models of control that collect, sort, and 
categorize data.  
The increased use of large server farms and data centers that make up the backbone of 
cloud computing is transforming the spaces and properties of Internet resources.  Cloud 
technologies are restructuring the architecture and ownership of information space, which has 
broad-reaching implications for material practices, from new forms of censorship and 
surveillance to redefining citizenship and the distribution of resources.  Cloud computing has 
opened up vast new possibilities for the transferring and management of data, such as the 
services offered by Facebook, Google, and Amazon.  Yet how this data is constructed as a 
resource, and who has access to that resource, is very much in dispute.  As has been shown 
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by events such as the 2013 mass surveillance disclosures of the PRISM scandal, alongside 
the forced semi-statelessness of information leakers such as Julian Assange and Edward 
Snowden, new models of access have also allowed for new ways to claim control over that 
access.  We are seeing the amassing of enormous amounts of data by large corporations, 
which increasingly control not only infrastructure for storing the data, but also for sorting, 
organizing, and using this data.  This data is a new kind of communicative resource, and one 
that has not yet become a fixed form of property.  Concerns over oligopolistic control still 
exist in relation to ISPs, but a similar set of concerns needs to be addressed as we move 
towards a media formation in which control is exerted not through a production of scarcity 
but through a production of abundance.  
Our current legislative systems are decades behind the task of addressing this shift.  
Here, “The modality of control can itself shift in ways that incorporate the very forms of 
critique that once sought to challenge it by undermining and deconstructing it” (Andrejevic, 
2013; 11).  Infrastructural shifts are changing the modalities of control, and this is why net 
neutrality is not enough.  Political economic critiques of media institutions, such as those that 
gave us net neutrality, have done much to preserve access to media resources.  Such critiques 
generally seek to diversify media content and uses.  While these critiques can be helpful for 
amending certain policy issues, they are inadequate to address emergent media in their 
specificity.  Such critiques assume the most pressing issue facing the Internet now is that if 
we lose net neutrality we might not get the next Facebook or Netflix.  While both of these 
companies have changed the cultural forms of the Internet, both seek to privatize and profit 
from communicative practices.  As long as our communication infrastructures continue to 
operate as part of a social system that values the accumulation of capital, we will still see 
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modes of control over the communicative resource they produce; and these modes of control 
will still limit access through the creation of new cultural forms that commodify the 
resources.  Further analysis of infrastructure in relation to current media formations can help 
inform better policy and better approaches to preserving access to our shared communicative 
resources. 
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